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1 

in^m 1 ] ^mw&^±<Dm ( a ) (Drnmiom l 
fcmm^ (a) tm^mt.^fc'^x.-j \-mmK.j:*)m 

mmti. Tiz^7"j-:>- (A) ~ (c) ccocfjgi^-rs 

^^?fj^gi5{cM (a) tmm^icm- 
tim^ht£i,m (b) immotctk. mnim'f-nmmid 
j:vfmii7-:^}-y^^-->mommi^. mmin (a) isi lo 

»W(cp|-©tm Pl-©M/?©«R!^ (b) 

(B) mmmmtmn^K.m-fj:m^'S:mi>^rifi'~m 
(c) striS7=-:^ ^^^•^f->g|5©sgll©igB#^^b^cS-^l,> 

[l«^«2 ] **i*»«±©)g ( a ) * K ^ X 5^ 
>i/'-rSC<t{Cj;»)lg (a) ©^®K-W«l^:fcx-7 9^> 

Tgs;^f-i':7* (A) ~ (C) KJcij^l^-rsci* 

(A) ^^jfMSBiijro'T-;^ ^>'^•^?->g|3^w■r•5^^'5 

-SS?:fflt,\ ^^J^mUiCm <a) illKfi^jKISI- 
«m^6)5:^Ji (b) ^BlS.bfc'ik. WIB K 9 -f x •;; 
yiftm-fk^-cm (b) ©K7-<x,,f^>i/;&tf^x 

(B) B5ffilil?SillWW{C|s|-J&||?S*ffll,>ry5-S 

^©•ijx u, hsaaiSrffi-^ c©^. -f-;^ hAif->aB© 30 
i!iJi©igB#^'ft4Sij^-r 2. xf- f 
(c) Mief-;^ h><4'->a5©)S;p©igffij^{tK:s-?t> 

[i«^3] K (a) (b) ^rK^-Cx-;,? 

[i«^4] B^^ffi7■x^-'^•^^->s|5©MJl©iS^^k 

■fb-r^*-c©B#ra*3j?». c<Dnm^mmox. v vms. 

m-mm. 5 } li ( a ) fcdco'ii ( b ) Mia-i'x ^ 
■rsfs*^ 1 BS4 i-^-rn*^«cfBis©s«i5fc^7^-^o 

CK^^e ] M ( a ) *j<J:0'M ( b ) «. Irfffi'^x 

cL^mwLtfi>m^m 1 jiMs i-^t* n3>>(ctBi8©«« 

Wi^'fo^. 50 
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[iSS?Ii7 ] K ( a ) teJ:il>'M ( b ) Ei. mk^.^m 

3!»{i:iB«g©s«?jfe^:^?£. 

[if 8 } M( a ) fc J:0'M ( b ) 
C <!: i -r 8 K:fBtg©*iS(*«a©i!|J»:^ 

So 

[i«*^10] HMiB^m*M«. BST. PZT. 
PLZT. SrBi,Ta,0,. *}J:0'Ta.Os*ie>«: 

•53*^6 ji^n-sci-rn*^©!^^*^ c i ^r!|$mi-r -5 
if3?3®9 {ciBlS©¥^t*^g©Mjg:i?i^o 

S![iTSW^:S 1 TbM 1 0 t,^-rn*>tCiBlS®»«iSfe^53 

a. 

cfi^^i 2] t^iS'i'x-:, vmm^'i7^W(, i^Wi^t 
t»-rn*^{cfBis©s«j5t^::^, 

CtS*^ 1 3 ] MIBt-X ^/^•^^->g|5«. -^©^ffiK 

>; =i>®{bK. 3>^{bK$fc«v 'j =i>^ib 

-hmffin (a) ^mitSkf i>m-(DiMt . •^^.f^m 
i^-ry-hmffie (a) ^F^-fx-yf^^^/'-rscttc 

J;^)''^•^-->y-rSI|-©Xfii> ^h-7-fx-;,g^> 
i/K J: 0 h mSil ( a ) ©^SCCf^« L /cx -> 9^ > 

H©ifi<t, y-hm®Ji (a) ®±K:JiK«6i^M*fl5 
fiS-r siiEg©xiii «r^ty^«<*^a©^ii7rffi-c* 

r. iJfB-^x-;; VmS^^Vr^n^i^. TIBXf^-^:^ 
(A) - (C) KJ:0??«£-r-5Ci^&!RfSt<br<&*«# 

^g©ISjS:^. 

(A) ^^^jgfiSSBtejriyff-;^ ^>'^•^->g|5?:wrsa^5 

-SS^fflt^ i?Ej^T-ff5fi£a5{cy-hmffi)l (a) 
M6^{c|5]-fd:y-hS®)l (b) ^mi^btcik. m-<D 

jL^tm-^f^vy- vmmm (b) *K7'fx-;,^> 

(B) f5iBSffi<t||He<3{c|^-^c^?S^fflortfriB^!'5 
-SiS^-iJx.;/ HMfflb, c©^. f;^ ^>'^•^->gp© 
JlJ?©ig^^{t«:a'J^-rs:^f 

(C) friBT-;^ h>'-?5?->g|5©M;P©igNF^{bJcS-:Ji4 

r mriB-? X h- mm^n ^ mm t ^r^nje-r x f >>• 
[it^ 1 5 ] mmi^mwLticimi^^mmi^tsy 

-i-mmm (a) *jgjjs-rsis-©xfii, -^xi^^m 

l»ry- hmSe (a) * K5Wx.:»9^>i/-r'5C<b6C 
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3 

rat>&, riZT.T'y-y (A) ~ (c) icj;i'om^ti>c 

(A) ^^=•mSI5*JJ:iyf7^;^ I- A$->SI54WrS3''5 10 

nmm-tsi^-vwm (b) ^rffjfiso/cfi^. i^-© 

)g/¥©igBt^{b^s>j^-r^ xt^ -7 7- 
(c) friBf-x h/N-5?->g|5©M/*©igB#^'fbK:S-5(,^ 

(,>-ry- hfifliH (a) % F^-rxf 9^>i^-r*ciK: 

J: ^^-©y- h«@fcJ:iyf^^©y- hm^^J^JjST 
■si|-©xfMi . it K ^ -Y X -7 5^ > ycc cfc 9 ^— ©y- 
h J: o'^ - © y - h mffi©aci u x ? 

>y^?f*. ^•ffi*fflc^/c';;x-:; h*!va«:<{:«3K?*-rs 

ii=©xfii. ^-©y- f-ms*5j;cKii-©y- h« 

^tt:iia©iSjS:^t?*-5r. sfria-^x-^ hteffl«:tf^ 
B#Pait*, (A) - (c) {cio^je-rs 30 

^T-?f5)Sgi5ccy-bm@Ji (a) tm 

mm<>cm-tj:y-~hm^ (b) ^rJ^eSU/c^. 0-© 
XSil^— ^ft-cy- f-mffll (b) *K7-<x»,^> 

(B) m^im^tmmmcm-tji^imi^^xmsEif s. 
-mwii'^x.v hmmo. com. f-xh-'N-d^->si5© 

Mil©ig^^{k*i'JST^;^f - y 

(c) BtiiE-r-;^ ^/^•^^->g|5©liil©eB$^'^b{cs-5l,i 40 
■CBuia>^; X h jfts^ff ^ t ^9i^-r x f- y 

cit^ 1 7 ] HMtay- hmeji ( a ) isjuz^ma^ 
-bmmm (b) «. mnz'tJi-y hSttafciox-^g^v 

m^^m 1 8 ] mriBy- msn ( a ) *ij:o*mriBy 

-hmffiS (b) (i> MIB't'X"^ V$mK.<i:i>x-'j^> 

yu- ^©M^csalS[©)g*^^■c^J:•^)C i*!^«<t-r 
jt:^^. 50 
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1 9 ] firiey- ( a ) tejccKBUiay 

-l-mfiiJl (b) B. «^.-^^)S)K*Jj:0-^|gB^i^"Jn 

*HciBts©^*i^^^g©iJji^^„ 

©Bfsssf^ Kv-('x-:,5^>yL'. mmiimfS.-ri>m 

- ©Xfl i, itK5"f'x-7 5^>yfcJ;0 |gg^^?L©^ffi 

<om^iMsmm(Dj:mt^^i^, mnmmmmm (a) 

«. SUIB-^X-; hJaffiiCj;^X-;;^>yW- h©M/j:^, 

«?»©)gi?:Stf ^l^»^s©i?ii:^rs-cab r . friB 

x.y hmm^n':>mmt^. Tm^.^f-jv (a) ~ 
(c) icj;:'oyk'&ti>ct^^^t-fh^m^^m.<Dn 

(A) ^^JfJ^gp*jJ;i>*7^;^ h^N-i?->g|5^Wr-5.y5 

ig»^0fiRg|5(C)lWiteiS)® (a) iHM 

e«)«cii-!&:g«iiftgijii (b) ^mmi'tc^^. m-oxm 
tm-^f^-cmmmmm ( b ) (Dm^mm^ -ex 

(B) MgB«?S<!:||Ka«JCC|Bl-/d:Sit;£fflCirHgiBy5 

"Stg^'t'x.:; h^nsL-. c©^. 7-x ^>'^•a'->alJ© 

SiJ?©;gB$^'ft^ffl'JS-r^::^7^ 7* 

(C) B«iB7-x ^>'^•t>->g|3©MJl©igB$^^b^ca':y^,» 
rfiflB-i; X 2, h S!iffi«r?f 5 ^IBI t *i*^-r -5 ;^ ^ f 7" 

[it*«2 1 ] ¥^i<*S^Cc!£gim^M ( a ) 
fi£-r«.m-©Xfg<!:. vXi'?rfflti-C?Siimjl (a) 

4K-7-/Xi»g^>y-rs»r©xsi. 

(a) ©SHK<^«L/cx-j,9^>y^?S^r> 
/c-i^x v hMffl(cJ:OI^*-r-S^H©X!ii€:^tf*^ 

ft^s©«ji;^)*t?*-5r. mtZ'^x-^Vfm^'i'i^n 

rat TIB:^7=--:'^ (A) ~ (C) JCj;»)^-r.6C 

t i -r e ¥Ji<*^H©S{jS:&ffi. 

(A) JR^J^RScB|5*Jj:0''f->^ h^<^f->gBi&W-r-5y5 
W(C[SI-^c?aSfS«:M (b) ^JfJ^U/d*. iir©x^ 

iiHi-^ff -c^s^SftM ( b ) K ^ -< X > y-r 6 

(B) HiriB«*gi:^Me<JCC|a)— ;^cS^;&fflt,^-CHUiBy5 
-»S*'i'X»y h^iiiSbv C©|^> h/-!5?->g|}© 

i^©iSi^^fb*«'js-rsx^ •> ^ 

(c) m^T-x \-^-<^->^<Dmm<om^mti,cm-^\.> 
rfriB-i? X 2, h ^^,^l*^f 5 B#ra t .=&^ii^-r x f - :/ 
[ sf 2 2 ] ^simiii ( a ) to J: vmmmwm 

2 1 cciaig©i{i^tt:^g©^i§:^ft. 

[ if 2 3 ] mm^Wm ( a ) *s J; i>*^mf*J!i 
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(b)«. BST. PZT. PLZT. SrBi^Ta, 

(omch 6 c i ^mwLtti>miim2 2 «cfstgo^i^» 

€:tf5H$rat<b-rSC4«r!Rf8t<fr2>iSl5^]ll 475M2 

t r T >*:^T -jli${b^k**«s^jS*fflc» * c i 

citj}?^ 2 9 ] ^m^m.^mm.K.w^ 

CI6i!?©S^ffl^3:8Si?g] 

CO 0 0 n 

^g©»®:^a{cK-r«*>©r4)S. 

[0002] 

^i, -)5a:«:. x-:>9^>i'*-;x.<tj*i.;»?->i'*f|^i© 
fb^SlSK:J:i5^0/cx.>5^>i^jl3!)J*DS. c© 
x->?^>i/'^)S^^U)tSSiX®XfgCc^^i, ^^{c 
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[0 00 3] tc^-f)K x-^g^>^ji^5t^{ci^^-c 
S^-c X -y h Mffl^tf ^ <t . i|i^<*M^K{bl!i^ 
©Tift«J!^ x-'^^>if^nfcr) TlfilR©«M*iS!S-r 6 

^©wii*?i^sic-r. 3^.(c, ^m»mmo)Wcmmc 

S£3R©7 * h u-i;>x h^-7;^i7KL,-Cx-:,9=->e' 
-r-Si. x-;;9=->5^fCj;o-C^Gfc:*f:^tCj;-5r7* f- 

x-j,^>y-ct)^i:i,^ii.^^ragit>*Dri^-5.o cn«. 
hui;;xh*w<-c. gapap©i*i.^gl^r«> x^> 

fcsbf*^, c©<t^^cPflgI*i@W-l>fcJ6. »i»®t{bli 

[0004] «T> 0 1 6 ~2 0 *#MLTl|-©Se* 

20 mffi©±{C^^J:'5tc^Sai?rff5iSL'. §6fC^E-©±{C 

*^-r4>©r*5. 

[000 5] S-rai 6 (a) {CTS-Tct-^fC. p-J15S^ 
V =7 6 ^*^#Sfe 1 ©Office p ^ •? X 

M«{6. K<bi";n>M2*0fiXL/lfcf^> ^*SB^Bi"J3 

ncVDiStcjcO^MT^So ^;:t,^-C:7* h h2 5 

^:^^•:J^-r.>i/L' 1 6 (b ) ) < C©7* h Ui^;^ 
h^vx {f t bXiy y 3>Kjbffi5 ?&x 5^>i/-r€., 
30 [0 00 6] hUi>Xh2 5;S:Sgg!-jMMb7K5g* 
©S^^ (JWT> r S PMJ iC^ ^ ) f iiJI»l^/c^. 

(016 (c) ) . -'^•^^-x>^^snyt->•;=I>K^bl@[ 

S^SrvXi/fCLT. WS i )!S4fej;0'^iSS'>y n>li 
3* K^-fx-:,5^>i^0> Ki^**0^y- hSfii 

io*ji^^-r.5o e:©j:^{c, y- ^«g©>'^•if-x> 

i^7f^, »X y^>i^S!f^!^<bx -;;5=->t5';</Xi©S)t£; 

ffifcJ:0'">yn>St{bM5±ic««-r^ (SI 7) . 
[0007] C©x-y5^>i«||jS7*^^-r.5fc*. T 
>'^:xT-®S!'fb7k»*©ig^?S (t^T, TAPMj i 
C^^) ^rfflt^-C'i'X .:. VtiSM (gfe#) "T-S. C©|^. x 

kCti>-iL-Wffi$>^ifi, COt^, mi 8 (a) (c^-rj: 
^iCWS i M©(iiJffi©®^*sjl^^, liM'QSPJ&^^^-r 

5, cna, APM{c*f-rex-y9^>d^u- h*j. 

^S>'i;3>|lS3-?^^'ya>K{bM5(Ci:b'^. WSi^4 

50 imicm^^^ct(<.j:i>i>(0-chi>. ccJc-j^cHii^OglJ 
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(018(b). (c) ) o ^CDfl. 
i^H^-h^-tf^ (0 1 8 (c) ) o 

[0 0 0 8 ] ^fc. ms^Biyvzi:y3^±m(^mf&L. 

n > a? ^ h g|5^/cC:r^M^e> y :a > 3 ^m-TJ: ^ Cc^>c ^ 
--^>i^L/cf^. SHMiSMl 4^?f5^-r^«{S^fffife 10 

Oi 8 (d) . (e) ) . cc7)ct^>:cM3t:)^Sr 

i^*Lr4>. (H]gp<z)^*£8^e>y n>3^^±^ci^*-r^> 

18(e)). 

[0 00 9] c(Dj:^tmm^Mmr^fc^. apm^c 

«IJcDKgI^*D^o HI 9 (a) ^:r,y 
H^^-ft^^^Ctttj:^ (SI 9 (b) ) o CCOfcl^. 

^iSTfei^B^cci^s^n. xy hf)^B^^^ mi 9 

(c) )o 0/c:^5or. y>F-:/^j^S>>y:3>3^ 
^ffi^CgcMbr/^•^'-::.>^■r^>i»^ (0 19 30 

(d) ) . ccDxy hgRCc:€>y>K--:7-^*SSi^yn 
:±®^¥ffl{tr^Ci^Cj:0. 02 0 (a) CC^T 

hmm (o-\'m) i om±f)mmr^cttrj:K> m 

20 (b) ) . miF-f>^JEmcm'^Ltj:<tj::^^ 

[0010] iniM^fcmm^mm-r^fc^. v 

tcfc ^ X ^ > ^^jfi 7 ^w.^^hmc>smrmf^ ^ 
iEm(>cmmr^^jmf)^^^o c<ofcii>(,at. mi kdx. 

ns. o;Cf>L3^j&s6. c<d:^^0i Toy-hmffii 
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jEmi^cm^^^ct^mmx^^tt.^^rm:^^^6o m 

[001 1 ] 21-23 *#ML/T^z:(Dfie*e^ 

m(tc-:>i.>xmmr^o c<d^^wm. apm^s.^^ 

[0012] ^-rn 21 (a) ^c^f <J:^^C. t^yn> 

y-hmmio\t. ^*SB^5^y n>si3. ws i 

114. i6j:.ai^V::i>mitmbt^^rj:'DXi.^^. 
[0013] 'X(fCm2 1(b) CC^t"J:^CC. CVD& 

^c<i:i:j. >'>F-:7*<DM{b^>yn>Ml 7, BPSG 
(Boro Phospho Silicate G1ass)lg 1 8, BSG (Boro 
Silicate Glass)Ml 9 ^JzU^B P S GMZ 0 ^f^mt 

^0 ^Xl/^-ex y y ^X^ifb^S^tiMWW^ (Chemic 

al Mechanical Polishing ;CMP) JCcfc O^ffiO^fflft 
^ (02 1 (c) ) o 

[0014] y;:ic>':t h u>^x h 2 s^vx^ccur. 

KfbS^y 3>|® 1 7. BPSGM18. BSGM19*5 

^:^BPSGm2 0f)^^tj: :^mrmmm^ :r.y^y tf^ 
-So s.y^ly>;fio:^L\^X\%. /ciAtfC^H,. A r *5 

2 4i)^t--)i'<o[^^mi^ci^mr6 m2 2 (a) )« 

[0 0 1 5] CCDx.:,^>>/g|iS7^fe**r-S/ce«). A 

PM^ffii^T'^x^:; hMil mm ccx. mm 

m^m^mmcozy y :n >^{l:Ji:0^'«Ji L/cl#Si ^j: o T 
^K^. &miitAPMlfCMLXmtj:^j:,y^>{/U-hi 
WUri^^o x «:;^>>?^S2 4^^^^C^*'r'S/c«?> 

( b ) ^c^T« 

[0016] '.X(^c±m^c y >7:>5 F-:7-$ti/c^*SH^>' y 

:3>M3^^L/tf^. ^<D^ffi^CMP(CcfcO¥m 
T€> (E2 3) o CCr^fSa^ixy n>M3CD^KCD 

^:r,y ['mmmm^m<r^tx,y^-^^mm^mu 
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[0017] UiM2r><0^- hmffim'5n>^^ h 

[0018] ia±^^tcmm^mm'r^fcii>. ^ h 

[0019] ^X^c, 024-2 7%#MLrllHCDfie* 
[0 02 0 ] t^De*CC. ^^O^ffi^fflC^ 02 4 

0 1 ±^fl5^-r -So trmmit(^cj:^ y >mim i 

3. WS i 1 0 4*C(DJl[i'C^llgL./cf^. Cn6^>'^•^ 
^CJ: 1 0 5 ^mfSLLXMO S F E T^^ 

[0 02 1 ] i^K^m 24(b) ^cix-r cfc ^ ^c. mrsmm 
li^br.-J<'p>^#^/c^>y^>^{tM (BPSG) i 

0 8^CVDacCctO;iX^L/cf^. :3>^t^ 
x.;;5^>y^cJ:^)pgPL. 3^-'>^UrtCCT i Ml 0 9. a? 
>^^xf'>Mi 1 0>&c<D]ir;S;M^€>o ti±^J:0^ 
> r > y ^ o 

[0 02 2] -:>-:5lir02 4 (c) OJ:^CC. g^STSP 

mmmi i 3^ff^«u/cf^. pzriii i 4. ^m±^ 
msH 1 1 3«p t /T i N/T i . sa±gi5m®a 1 

1 5^3:1 r 0,/I rOmaifiSir^o PZTjg^C 

[002 3 ] y^tcSJMiSpm®® 1 1 b<D±(fCy^ 
i^X M 1 e^mf&'T^ (02 5 (a) ) 0 oi^r. C 
(DV :t h h 1 1 6^v;^^<bUr. gSTSPm® 
Jil 1 3. PZTMl 1 4. fcJ:0'^S±SPM@Bl 1 

(b) ) . c<Dt^j:^y^>i^mmi 1 7 mmw^ 

[0 0 2 4] ccr:7:t v\yi>:^ Y 1 1 6 jg: ue;^^; hfij 
fBM^ffll^Tl^^T^i. H2 6 (a)(7)J:^^c. 

TSPm^Jii 1 3<DfflijMcgfi4u. ±:^^cjio'"SX';;^ 

>^^?S1 1 7;&53giSr'5>o CCDx.>^>t5^J^Sl 17 
±^W:5^aiL/ca5^(0<J^:?&iJrn. 02 6 ( b ) © J: 
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^ Cc^fi^T-OfS'M^c X ^ > ^^jg 1 1 7 3^^^^ L. /c 

[0 025] C0J:^?:cBaii*IiIiST6/cei?). 
j5fe-/^&Cj:OX ;;^>i5^g|jSl i7^|^*'r^o ccDiJfer^ 

[OO26]026(b)li. X :.^>^^itl 1 7:0^ 

-r^CiCcJ:i9i5t#*tf^o cncCcfcO. 027 (a) 
CDJ:^CCx.;r^>i5^^jSl 17:^5«fl?L.. ^^^n^o 
L.:^^Lx?^.c:^i6, cn6CDi5fe?^J^^3:P Z TM^^>?g^$-t± 
■CL^^/cii). PZTM©StH§R:^>6SP?5^iitf 0 

2 7 (a) (D^'>\x,mmw^m^rh. 

[0 0 2 7] ^col$tt>0^ffl^^Mi¥^tc:A: 
#<^{tT6o if*^cPZTl«c7)cfc^Aj:^7u3Sc^3Si^f* 

tt7!^^'^{t-r^iC>5raSI*5^ofc (02 7 (a) . 

(b) ) . 

[ 0 0 2 8 ] */c. mmcx^mmnwm(DmMimA>c. 

30 

[ 0 0 2 9 ] $/c. ^^m(*l5f*4«Sp°pCC*fT^SJi:^14 
[0 03 0] 

-So 

[0 03 1 ] 

m^c^nu. ^mwsm±<Dm. (a) <Daaociifgu/c 
(a) liffi^flai^/c-^^x-; hsastCcfco^* 

mt^. Tid.:^Tyy' (A) - (C) (fCj:K^^^r^c 
50 i^^ff^fiSasJcM (a) i^Mfl^CClsJ- 
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wm^6ife€.Bf (b) ^nmbtcik. ^(Dmmic, mm 

(b) imm-ri>^7'y^ 

(B) mnzmmtmm^K.m-fj:m^^m<,>-c^z-'m 

(c) mibt^^ v>^'?-^.ytmmw(DW^m\KW^\.^ 

*/c*l%H^{cJ:ni3:, iii^<*S^±CDM (a) ^ K^-r 

X i'-r^CiK J: IJIg (a) ©^ffiCCf^igL-fcX 10 

fflt*> tib;^?'--':'' (A) ~ (c) {cj:ip^-rac 

^TJ^fiSESPfcBI (a) iHSWtCpl- 

e> ^i: ( b ) fiS U ;fcf^, mz^^j-is-'j^ 
l^ift.n-^'^'cm (b) ©K^'Txi.g^^^'^rtf^X 

(B) B?ie^Mi||Mflti(cial-^:j:^?S^ffli,ir^5-S 20 
^©■^X y hSaa^rm^ C©^> 7=-;^ ^-'^•:S^->g|J© 

(C) Bfiga7-;=; ^^^•^^->gP(D«i/lCDigB$^a^C«-5^,i 

•cMie-i' X f- sasi^tf ^ ftjK t «rfts-r ^7.7- v:r 

'N©««BtK(c>pf-r ^m^m\.^m&r^ c i j: -c 
^^s*^s«$n^<. 30 

[0032] XLt\h<r>mSM^-H'mA. ■t'x KMffl* 
[0033] ^^4g^©je^F5-fx-;,g^>i/b/ci 

[0034] mraio/cj: ^(c> %^mmcmm\^tc3. v 4o 

9'>i^?t©MJ?=£. ifiS. i'J^-r.2>Ci«Hlt-C* 
[0035] 5^5 -S«©S{-?-Jg*S8P*Jj:i>'f-;^ 

o^j«*#tr':>x/N4-?xy ^^^laofcti^. f;^h>'N- 
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4-a«Ttftii©s^*5jttfT^„ L/*^ 

tCcfc.5M/l©j«^S*JS^cS. x >9^>i^^ 

{i©:^r*uojS< X g^^i^sn-s, bifc*s-or, 7^;^ 
h/<5f->eiJ{c*jl:r.5MJia<t*igB#fl«){cirJ^b> -fx 

•S. C©B$.n5;§:45-,r>t;x-;; hiSaBSH^rt i-r^ci 
(ciO. Tite<!:)^j:.5II©Mj«9^^ffi©^g*P;5±L/-5 
oK7-^X2,f^> d^^?S^©itSI«!l«:SiaK){c^^«:^ 

[0 03 6] :$:f6Hj«jy±©j: ^ ^jTMa-CSSI-i^x ^ h 
^aNfra*iE«i{C^^-rS*)©-C***^6. 
->aJaffi{C«, fli (b) 3!»5Jf$^§*i-Cl^i^ct,^C<b*5W 
Sl/t^. h>'N-:>->g|J^ffi«TltiliJJt-5>©-C. C 

[0 03 7] S 6iC*^?g{Cj;n«. ±aiC//cS«i5fe^ 
:^*r£:fflL/fc. «T©#¥#»$?g©S?J»:^*s!i« 

3n.5, cti6©*^ttKg©^jt:&mcj:n«. ±ai 

L/)rc©iPI«©aS(Cj;9> T«k<!:!&:SI^©)®jSi3-f'« 

m(o^m^m± u-oo k v x 5^ > i^at^©i»R^ 

[0 03 8] ttii:>%^ 2|!:^HJ«:<fcn«. *^»S«± 

tcisa-iS^iiig^^tf hs«BH (a) immnm 

-<DXmt. ■7;^i'4ffll^ry- (a) ?rF7 
-f X 5^ > i^r -5 C i J: f) ^* 5? - X > d/f -S^z:©! 
Si. iSK^-fx-:;g^>e/KJ:i3-y- h^ffiS (a) © 

^Efc««rL;^cx 9^>i^^iS€r, SlvS^mt^/c^/x 5, 

( a ) <D±K:mmmi^m'^mis.irimm<Dxmt 4^t? 

¥zftt^g©Ma»:^ffi-c*-5-c. tfriB'i'x ^ h^aa^if 
'>mmt^. TsE:^7'yy (a) (o icj^Ki^^-r 

(A) ^^=■Jl5ssSPteJ:o'7-;^^.'^•5f->g|54wr•^>a^5 
-mm^mi,\ mk^mmwuicy-hmmm (a) isi 
wfl^iciHi-i^cy-h^fiBJi (b) ^fMt/d^, igr© 

Xfi<!:|^-^f»:-cy- hSffi® (b) ^h-^'fx y?-^ 

(B) BUl2M«<!:IIMe«J{C|l|-^cil^4fflt,»-CirfB5<'5 

i®?©igBt^ib^:aiJs-r-5;^7- 7- 
(c) 85127=-;^ i-^^d'-->&io>mm(Dimmticmn[,> 

tfy-hsfflB (a) ^mm-ri>m-<oxmt. ■?:x.p 
'km^.^xy-hmmm (a) «r K-^-fx^ 5^>i;'-r.2>c 
iccj:*)^— ©-y- f-m©tej;i>'ii-©y- y'mm'&m 
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^>B$rat?r, TiBX7=--?7- (A) ~ (C) tCcfcOSiSf 
< A ) ^^J^fiSmJ J: CX7^;=^ h ^< - >SP?:Wr 5 10 

Mwcci5i-^c'>'- hmsd (b) 'iimmLtcm. m~<D 

(B) msim&tmmmicm—tsmei'^m^^xmi^^z 

(C) ffifif-;;^ h-'f^->Si5©ig/*©igB$^{fcK:S-5t,^ 
tsi>'-hmmi (a) *J^fiRT-5m— ©Xgi, vxi- 

*ffl(,»-cy- mfis® (a) * K^-rxy^^vi^-rsc 

m-r6m-<Di:mt, kk^-cx i^tcjcon-© 

hme*Jj;0'm~ ©<>-'- hSffi©*[S{c##L/A:x 

•r.sMH©x^<«:. ^-©y- ^•m*JJ;J>•||-©y- 
^mffiK:^^ J; ^ {c*m)»*?fjfiK-r.5»Eg©xfi<t*^ 

tf^B#^t?r, TgB;^^--:':?" (A) ~ (C) fCj:!]^^ 30 

mm^m-tjiy-ymmm (b) ijgssu/c^. ^r© 

X?i4|Hl-^try- hmSB (b) *K-7^X^r?-> 

(B) mrieaiM<!:H»e«j(c|5l-i5:|g?K4fflC»-CBJiB^2 

(C) BUiaT^;^ h-'^f ->gp©^Jf©^B#^<b4ca-:Jt,^ 

^. -^--Y Kx-y 5^>i/'(Cj:-5(BiJBDaJ©IHIifi©^?:JS!):ll 
W«:«i±L. ■€-©l^©itei»M-t>^«R©a«i>ii*XgK: 

[0 0 3 9] rj:to. co:>^mi^mm(omMysmic*si> so 
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■c. h^N-if->giJ^ffi{ca> y- meii (b) *5 

ffi«':>x-^ h^KigmcTJfte <!:!&: S©T>. C©d;^{c-r 
^CiKj:o-C> x.;,5^>>>^g©|^**!^TbA:B#^ 
4 J; 0 lEJifcffig-r * C i *i-C* So 

[0040] $/c*^?g{cj:n«. ^mmmmzicmm 
(a) 'kmfS.r^m-oxmt. •7:^i>^m^^^x 
mrmmm (a) ©Bff^@^?:K7'f'x.;,?->yL> «^ 

M?L*?f5fiS-rSII:r©Xfli. i^K7-rx-7 5^>i^CCJ; 
OttSiK?L©^ffiK:f=t«U/cx i^?t«-. 
m^>fc'^:t.v h$!ia(C<fcO^*-r.2,llH©X?i<t> K« 

M?L*iiSMicj:oaii)jitfiiEg©xg<t*^*. Mta 

JSraiieiSlK (a) «. BJmS'^x-^ hjaSCCJcSx-vg^V 

v:f (A) ~ (C) {ci08iS-rSCi*«F®i-rS^Ji 

(A) ^^0^g|5*Jj:{>-^X ^->'^•i^->S|54W•r■2>5^5 
-S«*fflt,^ ^-^JgRSSBtcBHiffiigtM (a) iSIM 
e<J{c|Hl-;^j:)irS»^JR (b) ^J^^Ofcf^. ^-©xg 
ilD-^ff -CJlKi^li ( b ) ©BFfSffiBiT?: K 5- X 

igJi©igfi5FS{t^j8>j;£-rs;^7- 7- 
(c) B?ta7=-;^ y^-^^~>m(omm<Dmm$^iticm'^f.^ 

r mrlS'i' X h Saai;&tf ^ B#ra t ^r^^f -5 X f - ■7- 
c©*^#^a©$Sjt:^ffi{cJ:n«. -i/X'^^h^ffl^^ 
*MK^SStiSfcfe. ®WiieigfeJ!S*i'i»x-^ h^ttStc 

<j:03®*jKx-:7 5^>^5n. mmi<Df^micma^^ 

X . •€-©t^©»«IS©««?)ii*Xg«: S «ii?)jAji>:f: 
[0 04 1 1 ^c*J. C©*iS«:^g©Mii:^ffiiC*j(,> 

r. f:^ ^/^•^»->g|5«ffi{c». Mraii&^iis (b) 

«'i;x> hAn,ffiB#{CTiiJl<t/j:.2)©-C. C©<l:^tcT-2) 
C i K J: -3 r . s-v^ly ^mmo^imr hfcM^.^ 
J: IEfilCcjE2ffl-r C -5.. 
[0042] */c*|%?^K J;n«. *^{*S^(C^g| 
(a) ^JfJ^-r-SI^-©XS<!:. •7:MP^m^>X 

^mwm (a)*K^-/x-;-5=-> y-r •5iir©ig 

<t. (a) <Dmmicfimbfc:r.^j^yifmm 

g t i^ti^mwmm<Dmmi3mxi> r . irta -i; x 

h*!Lffl?:tf •^RJP^ t ^. TIBXf-i-T- (A) ~ (C) Cc 

(A) P^^JfJ^§BteJ:0--?-X ^>'^•^^->g|3^WT■5i<'5 
-Ste^rfflt^ ^^J^fiSasfcS^mftli (a) iHM 
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mcm-tj:^mwm (b) ^mmotdk. m-<DJLm 
tm-^f^-cmmmi^m (b) ^h-^y-is-y^-^if-r^ 

(B) m^m^tmm.mm-tim&i-^m^xm'i,^ ^ 

(C) «9iBf X ^-'^•■^?->gpcDMJ¥OiSB#g:^t{cS-:Jt,> 
r Buis-t; X h ^{lii>l:^f ^ t ^i*^T ^ X f :/ 

ate J: ») japjK: x^»3^>i/snsci *^mw{cK§±r 

[0043] !&*J> C©¥»«:J?a©i?ii:5ffi«:*jt,i 

r. 7-;^ h^N-$->a5a®(ctJ, (b) 20 

tJ-^x-;, hS!iiiBtccTfftJli^j:.S©-C> c©J:^K-r«. 
C4CcJ:-,-C. x.;,9^>i/;^)S©|^^35S^TL/c^,'SSr 

[0 04 4] 

[SIBJ©«JS©?I^^] 3(Ef6?a-Ctt. -fy^ h^-N-iJ-^gP© 
MWOSB^^ftfCS-^l^X-t^X hMil^tf ^-Btra t 4 

K 7 -r X y ? > ^^©TiaMi ©X 5^ > i/' U - 

[0045] *^?«{C*J(,>-C»> ^«^»g<i: 3^5 -» 

S«|gl— X?i-CfiK^$ti/cf3x->5^>i/§n, (B)© 
;^ tz-r . il^©aSjSfe^& ^> i»»^»S^g©S!{3S 

a«©'i'X y hMffl^rtf^o r5ISEK3tC|5l-rcC^?gj i 

cn6*iM!^coTC^Tt. *©^^:85!^^«:<i:OlfiEoI 
te^c*>©fc^*liS. S/c. ||IK©S«J5fe}f*SlH*¥ 

^#$?S©SS{jt©^©t7X-;; hJJtai. ^S'-t/X/N© 
[0046] 3^|%IBK48(,i-C> -l^x h«iffi*?f 
?:J^mW«:|^*-CtS4>©*W*L<fflt>P.n^.. ftii 
So S/c. #fc?^mM©Fv'fx -7 9^>i^fl^©'t'x 
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S-c^SA^e-eabS. c©«^, pHiiffl«5«T« J: 
<5$f*l/<»4JWT<!:-r6. 

[0 04 7 ] *:ifeH^fc*jt,>-c> 5^ 5 -mmtm'FmftS.m 

•^>+•^'-'^•'>^^©0tSfflBlf©^i*^ 3>d7i' h Jf^ijStiBif ^ 
h^ts, 7-;^ ^^^•^?->g|5i«, ^^jfJfiKgBKii4©ffiH^ 
K^t:fe.nfcli)liiJffi©/cJs?)©S|5:5}'^ti'5. S/c. f:^ 
^^^•^->gB«> f^©Xgt?ffii^^3>:Jff 31J© 

X >; 7"v^ b i; ^'a^ji'4fflc^-ci'JS-r-2.©(Ciii>^^c 
¥«fe«J^fc?^a $ n Braiffiift)ii±©¥asi5-c* o 

\-j-<^->mt. 2 0 MmnJitJi©ffiai^rW-r-sci*3 

»$Ui/»o C©J:^{c-r-5.Ct«:j:->riKJ¥©i'J^*5S: 
Sa©^a*^lttab-Cti^)C<i:*Ji£J<S-C*.5©-r« 
©S^cSa^CCf-x ^>'^•^->gP€Sl:^■C^;^B^T-CM/l 

mmc^i^mtimm'S: ki mmicm^T^^^ tc i ^t*x 

[0 04 8] H U3:^5->J/x^%©— t?||;£^-r0T* 

S, "^7X7^-5 OifClJ. ^^FffMSP^^tf^^M^S 

>gp». X i' ^ 5 2 ±* ytw? x-'N^aSP©^« 

[ 0 0 4 9 ] 7"x i-/N-df->gptt. ^(ommK.m'f^m 

gP<k^«(C)j£6*3 6-C*e. fct^lt. iy'Ja>Sm 
i. •e©±{cPfi)ES4a/ca^K{b|g*-5t'.«y- h^lb 

[0050] *ISBj©S«i5t^5^ftKfcl,^-C. K^-Cx 

■»9=->i/-rsKg> ~>';3>K<tM> t^';n>^{bi«*fc 

a >Wmimi -^Xi-iL/rffll/^SCij&sW^l/ 

L/C-! - > ^riflt; K Jf$fi£-r S C <h *s-C # •£ *^ 6 

■5. C©<fc^%-7Xi'?rfl|(,»«:JS^. miUm-CU. !^ 

iC^x 2; h j!affl©^7H#*;SrW^-r€. C 

;^c*i. *#6H^«:J:n«. C©BSI«r^V^-C*. ±12^- 

K-7xe7®fijj;^«rt,>*5t-c <b*«r#s, 

[0 05 1 ] :*:|£Hjfcfcl,>r, H (a) , (b)*St,> 

ity-vmmm U) . (b) di-i'x-^ hsaffiic^ox 
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[0 0 5 2] */c*^H^tC4dlir. li (a) . ( b ) & 

:^mm<onmmm^mniin^. c(D^'>rmt lo 

(a) . (b) mmnWm^^ts^(r>X^^>^K 

[0 0 5 4] ccx^mm»t{t. n^k^m^mL. ^ 
[0 0 5 5] :^^m(^c^ii:h^mmi^mt{t. tct^itt 30 

{biBjr^^Cii^iWSL'l^o *<*W^C«. BST (Ba 
xSr.^TiOa). PZT (PbZ FkT . 

PLZT (Pb^.vLa.Z r«T ia..03) . SrBi, 

^^mi^^CthX^^^ CCOJ:^rj:m^:^miRbfcm 40 

mtmhtih-isx. ^mmwnowm^ • '^n.mit^ 

[005 6] *^B^CC:tel^T5S^mftJli<O^M*ffit*!(t 
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[0 05 7 ] 

vu^mif^iM^mx^=mwmWi^m:m.^^m^7nr 
^<Dxh^. f-vmmm^Y'y^x.v^:yifi,fc\^^ 

L/C. 

[0 05 8] hjaaB#pa(D9iS) ^^02 

(a) (c^TJ:^CC. p-fl55>';n>m*SB^:0^6Ja:6^ 

i2imj:DK^b^>';:3>M2 (li/»9nm) ^nmiyfc 
f*. ^<D_h(c^^*SS^";:3>M3 (KJfTOnm) . W 
SiJl4 (M/flSOnm). :fd V n >MibM5 
(Mi¥2 0 0 nm) ^-en-etiC V DffiCC J: O^J^U 
/Co ;XCC0 2 (b) tc^TJ:^(c. ^>';n>@?ibJ!i5 0 
_tCc:7:t h uyx h 2 5*JI^^L/cf^. cn^vx^i 
Lr. 02 (c ) cDj:^^c^"; r3>M^bM5^x^:;^> 

^U/Co -e<DfM> >':t hUi^X h2 5^SPMrMg8L 
/c. 

[0 0 5 9 ];j?^^C. /^•^-^>^Sn/c5>y rJ>g^{bM 
5^vXi>Ccbr. WS i M4fcJ:D^'^*S^^'y r3>M 

cc. x^^-r^fsicc^ti-^n/cf^x h/^*^->M^^C 
oi^rfe. >'^•^-::->l^^^n/ci^yr^>B!^bSi5^v;;^ 

f>^>f^->gB^ff^^L/Co /j:*s. 

ii'/c:^^. f-X ^/^•a?->g|5^ffi?^?^Wr3>®^^bM5'C^> 

M/cC^K (mimrj:^) x$>-yxh^i.\ 

[0 06 0 ] ±tBK5-Yx-;;^>^CC*Jl^r. j:^:;5^> 

d^mmfp 6 /cc -5 X ^ > 7 h mSOffliJ 

«U/c (E13 (a) . (b) ) o 
[0 06 1 ] C<Dx>;;^>^?17^l^*-r^/te?>. T 

0^^) ^mi^^x^:L y hmm (i5fe^) u/cp apmccj: 
hmmr^m. mommas 5 -ctLtc. 

[0 0 6 2 ] APM&S. ^I^CCWS i CC>{tbr?Sl^g^14 
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X ^>'^•^?-^>gpccfc«a■r'S (S3 (b) ) o ccr. 

^iai^L/c„ 30 
[0 06 5] ^-ra2. 3CC9jkLfcTMtm—<DXm^ 

[0 06 6] y^tc. *2S«^Sfi^ 1 tcJJftM{b«iS^j»TC 

K'^=f-;b^8^?B^L/Co oii-cBrrtaL/c; > 

J: 0 L D D ( LightlyDoped Drai n)«ag<D^itt!^ffitJ« 
1 1 ^mJ&Ltc. 

[0 067] CCD±CC. ^*SB%t^';=i>M3^figML'r 

/>*a?-x>^L/cg^ (05 (a) ) . mmmmmi4^ 

(b) ) o W-i^mt:t.y^jiv lP(,cj:fon^Cti>X 50 
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jEB^^>Un>M3 mmi Onm) . WS i M4 (Mil 
15 0nm). :3>^<bli5 (M/¥2 0 0 n 

m) ^^n^nCVD?£CCj:f:)iSML//cf^. K^-Tx^:; 

(05 (c) ) . 

[0 0 6 8 ] JW±cDJ:^^CLTf^^U/c^®<*^gc7)Br 

mmm^^m^m^mW(mic^'oxmmLtctc6. 

[0 06 9 ] :^j:*>\ ^'m^mx\t,2-:>(D^- VWMliCm 
^6Ct'f)^X^^. 

[0 07 0 ] (^ife«?ll2) 02--3CDXgtC*5C^-CAP 

M^x,y hSnjStCcfc:^x«:;^>^^S7^^5fe-r'S^. 

APMCD?ajs^4 s-cio. ^ h mmmm^^ML 
fee ti^:x^ii^mmm i ii^^i^c ur. '^x hjass^pj 

[0 0 7 1 ] 1376^. :^mMm(tC:^^^^APMt^Cj:^^ 

n^.xmMoy^'p'&mi'^mthx^ ^ . c cdb^-^.tx 

0 . A P Mi56^^CDSS^±Cf /ciS^{C«x ^ > 
Sj^)^2<)^j:0. ^x^> h^njiBfra^7^ii^^Lx/c. 
[0 0 7 2 ] «±C[)J: ^Ccbr<^^U/c¥zgf*^gC0BT 
®«Jg^^SM^^m^(c J: o r L <b c 6 . Ji< 

^ F<DfS^-^y- hmffiffllJffiCDX y h CD^g^CDi^jrl^ 
[007 3] (^M3) :$:^Sfi«^{^. i^f^-^aS^Srffl 

[0 0 7 4 ] Ura^feii^M^ K ^ x ^ 

>^Xr3>3?^ h<^-;U^ffJ^L/cf^. APM>j?X ':. 
h^iiacCcfcO K^^x^:.=r^>^g|Ji;&|^SL/rc^-2)3«^5. 
C CD »^ X h i!iii^?f ^ 0^ t ^ffi^CC^tST ^ C i 

[0 07 5 ] ^cr:*:||Si«?ijr^S. ^Ty^-^^^ffl 
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[0076] hmmmmo:>^M) ^^-mm^ 

[0 07 7] trms (a) CC^Tct^tC, >^Vn>i|^ 

mwmm±(^c V - Ym^wah^- h me i o ^^^^-r 

1 cD«MtcajRS?^fctc J: 0 :7 KffiiSJi 1 6 lo 
L/C. ^>:^C V>^>f :t>aAL.. pM':7x;i.MtU{6^0 

(liJ¥7 0 nm) . WS i ^4 (Mi? 1 5 0 n 
m) . ^>U:3>^^bJl5 (lii¥2 0 0 nm) 46^J:C>'^"; 

^L. y-hmmi o^^^Ltc. 20 
[0 07 8 ] 1 (^cmmimm^mrc 

J:OLDD (LightlyDoped Drain)«jtO^*«f5jmii 
1 l€:?f$^U/Co jy±OXSK:J:0ia8 (a) (DW&t 

^^^o 30 

[0 07 9] ;:;^tc^8 (b) tc^-r.i:^cc. cvDm^^c 

K-:/OK{bi^yn>Jlil 7. BPSG (bo 
no Phospho Silicate Glass)M 1 8. BSG (Boro Sil 

<bS>Un>lil 7:0n OOnm, BPSGM185&520 

Onm. BSG 1 9M:;&55 Onmr*-S>« 

[0 08 0] oii-CC<D±W:BPSGM2 0 (MiS2 0 
Onm) ^CVDii^m\.^Xmmbfcm. ^^yyr-h' 
y yit7KM (BHF) ^mi^^r:j:^y^J^y B 40 

PSGJ!i2 0^ffi<DTa{b^tfo/c (EI8 (c) ) „ 

[oo8i]^^tc. BPSGm2 0(Dmm(fC^^^-^> 
^{be^yn>iii 7. BPSGJS8. BSGiiig 

feck B P S GJH 2 0 75:> 6 J^j: gffliteiSM^ X ^ > ^ 
t3Lv^:y^iS:;^t (DJxtL^^^mtf^ hf^^s^v^iy^ 

O/c (09 (a) . (b) ) „ h/>*rS?'->gl5(DlFlP 50 
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:??;^*ntfJ:<. 2 0AimDiOfco 
[0 08 2] CCDx.>^>>/^jt2 4 5&H^56"r'5>/cdb. 
r >^::-r--®M{b7k^7Kc7)®^^S («T. TA PMJ 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cleaning 
method of a board, wherein deposit such as dry etching 
residue is practically and perfectly eliminated, while film 
reduction and modification of the surface of a film which 
is to be a substratum are prevented. 
SOLUTION: When dry etching residue or the like is 
eliminated through wet treatment, wet treatment time t 
is determined on the basis of result of preliminary 
experiment using a dummy board. For film thickness of a 
test pattern region of the dummy board, the relation 
between immersion time and film reducing amount is 
plotted. When the etching residue of the test pattern 
region is eliminated, velocity of film reducing amount 
changes markedly. This time is determined as a wet 
treatment time t. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate washing approach which is the substrate washing approach removed by 
wet processing using a drug solution of the deposit (a) deposited on the front face of the film on 
a semi-conductor substrate (a), and is characterized by deciding on the time amount t which 
performs said wet processing by following step (A) - (C). 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming in this component formation section the film (a) and the film (b) which 
consists of the same ingredient substantially, On the front face of said component formation 
section and said test pattern section, with a deposit (a), substantially The same ingredient. Wet 
processing of a dummy substrate is substantially performed using the same drug solution with 
the (step B) aforementioned drug solution on which the deposit (b) of the same thickness is 
made to deposit. Under the present circumstances, the step which decides on the time amount t 
which performs said wet processing based on aging of the thickness of the (step C) 
aforementioned test pattern section which measures aging of the thickness of the test pattern 
section [claim 2] The substrate washing approach which is the substrate washing approach that 
the wet processing using a drug solution removes the etch residue which adhered on the surface 
of the film (a) by carrying out dry etching of the film on a semi-conductor substrate (a), and is 
characterized by deciding on the time amount t which performs said wet processing by following 
step (A) - (C). 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming in this component formation section the film (a) and the film (b) which 
consists of the same ingredient substantially, Wet processing of a dummy substrate is 
substantially performed using the same drug solution with the (step B) aforementioned drug 
solution which performs membranous (b) dry etching on the same conditions as said dry etching. 
Under the present circumstances, the step which decides on the time amount t which performs 
said wet processing based on aging of the thickness of the (step C) aforementioned test pattern 
section which measures aging of the thickness of the test pattern section [claim 3] The 
substrate washing approach according to claim 2 characterized by using silicon oxide, a silicon 
nitride, or a silicon acid nitride as a mask in case dry etching of the film (a) and the film (b) is 
carried out. 

[Claim 4] claim 1 characterized by finding time amount until the reduction rate of thickness 
changes substantially after wet processing initiation, and making this time amount into the time 
amount t which performs said wet processing in case it decides on the time amount t which 
performs said wet processing based on aging of the thickness of said test pattern section 
thru/or 3 — the substrate washing approach given in either. 

[Claim 5] claim 1 characterized by the film (a) and the film (b) containing the ingredient etched 
by said wet processing thru/or 4 — the substrate washing approach given in either. 
[Claim 6] claim 1 characterized by the film (a) and the film (b) containing two or more film with 
which the etching rates by said wet processing differ thru/or 5 — the substrate washing 
approach given in either. 

[Claim 7] claim 1 in which the film (a) and the film (b) contain the refractory metal film and the 
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poly crystalline silicon film thru/or 6 — the substrate washing approach given in either. 
[Claim 8] claim 1 characterized by the film (a) and the film (b) containing the ferroelectric film 
thru/or 7 — the substrate washing approach given in either. 

[Claim 9] Said ferroelectric film is the manufacture approach of the semiconductor device 
according to claim 8 characterized by being the metallic oxide which is chosen from strontium, 
titanium, barium, a zirconium, lead, a bismuth, and a tantalum, and which contains a kind at least. 
[Claim 10] Said ferroelectric film is the manufacture approach of the semiconductor device 
according to claim 9 characterized by being one of the film chosen from BST, PZT, PLZT, 
SrBi2Ta 209. and the group that consists of Ta205. 

[Claim 11] claim 1 characterized by using ammonia-hydrogen-peroxide-solution mixed liquor as 
processing liquid in case said wet processing is performed thru/or 10 — the substrate washing 
approach given in either. 

[Claim 12] claim 1 characterized by using acid liquid as processing liquid in case said wet 
processing is performed thru/or 10 — the substrate washing approach given in either. 
[Claim 13] claim 1 to which, as for said test pattern section, silicon oxide, a silicon nitride, or a 
silicon acid nitride is characterized by coming to be prepared on the front face thru/or 12 — the 
substrate washing approach given in either. 

[Claim 14] The first process which forms the gate electrode layer (a) containing the refractory 
metal film on a semi-conductor substrate, The second process which carries out patterning by 
carrying out dry etching of the gate electrode layer (a) using a mask, The third process which 
removes the etch residue which adhered to the front face of a gate electrode layer (a) by this 
dry etching by wet processing using a drug solution. The manufacture approach of the 
semiconductor device characterized by deciding on the time amount t which is the manufacture 
approach of a semiconductor device including the fourth process which forms an interlayer 
insulation film on a gate electrode layer (a), and performs said wet processing by following step 
(A) - (C). 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same gate electrode layer (b) in this component formation section 
substantially with a gate electrode layer (a). Wet processing of said dummy substrate is 
substantially carried out using the same drug solution with the (step B) aforementioned drug 
solution which carries out dry etching of the gate electrode layer (b) on the same conditions as 
the second process. Under the present circumstances, the step which decides on the time 
amount t which performs said wet processing based on aging of the thickness of the (step C) 
aforementioned test pattern section which measures aging of the thickness of the test pattern 
section [claim 15] The first process which forms the gate electrode layer (a) containing the 
refractory metal film on a semi-conductor substrate, The second process which forms the first 
gate electrode and the second gate electrode by carrying out dry etching of the gate electrode 
layer (a) using a mask, The third process which removes the etch residue which adhered to the 
front face of the first gate electrode and the second gate electrode by this dry etching by wet 
processing using a drug solution, The manufacture approach of the semiconductor device 
characterized by deciding on the time amount t which is the manufacture approach of a 
semiconductor device including the fourth process which forms an interlayer insulation film on 
the first gate electrode and the second gate electrode, and performs said wet processing by 
following step (A) - (C). 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same gate electrode layer (b) in this component formation section 
substantially with a gate electrode layer (a). Wet processing of said dummy substrate is 
substantially carried out using the same drug solution with the (step B) aforementioned drug 
solution which carries out dry etching of the gate electrode layer (b) on the same conditions as 
the second process. Under the present circumstances, the step which decides on the time 
amount t which performs said wet processing based on aging of the thickness of the (step C) 
aforementioned test pattern section which measures aging of the thickness of the test pattern 
section [claim 1 6] The first process which forms the gate electrode layer (a) containing the 
refractory metal film on a semi-conductor substrate, The second process which forms the first 
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gate electrode and the second gate electrode by carrying out dry etching of the gate electrode 
layer (a) using a mask. The third process which removes the etch residue which adhered to the 
front face of the first gate electrode and the second gate electrode by this dry etching by wet 
processing using a drug solution, The manufacture approach of the semiconductor device 
characterized by deciding on the time amount t which is the manufacture approach of a 
semiconductor device including the fourth process which forms the electric conduction film as 
the first gate electrode and the second gate electrode are straddled, and performs said wet 
processing by following step (A) ~ (C), 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same gate electrode layer (b) in this component formation section 
substantially with a gate electrode layer (a), Wet processing of said dummy substrate is 
substantially carried out using the same drug solution with the (step B) aforementioned drug 
solution which carries out dry etching of the gate electrode layer (b) on the same conditions as 
the second process. Under the present circumstances, the step which decides on the time 
amount t which performs said wet processing based on aging of the thickness of the (step C) 
aforementioned test pattern section which measures aging of the thickness of the test pattern 
section [claim 17] claim 14 characterized by said gate electrode layer (a) and said gate electrode 
layer (b) containing the ingredient etched by said wet processing thru/or 1 6 — the manufacture 
approach of a semiconductor device given in either. 

[Claim 18] claim 14 characterized by said gate electrode layer (a) and said gate electrode layer 
(b) coming to contain two or more film with which the etching rates by said wet processing differ 
thru/or 1 7 — the manufacture approach of a semiconductor device given in either. 
[Claim 19] claim 14 characterized by said gate electrode layer (a) and said gate electrode layer 
(b) containing the refractory metal film and the polycrystalline silicon film thru/or 18 — the 
manufacture approach of a semiconductor device given in either. 

[Claim 20] The first process which forms an interlayer insulation film (a) on a semi-conductor 
substrate, and the second process which carries out dry etching of the predetermined part of an 
interlayer insulation film (a) using a mask, and forms a connection hole, The third process which 
removes the etch residue which adhered to the front face of this connection hole by this dry 
etching by wet processing using a drug solution, The fourth process which embeds this 
connection hole with the electric conduction film is included Said interlayer insulation film (a) 
The manufacture approach of the semiconductor device characterized by deciding on the time 
amount t which is the manufacture approach of the semiconductor device containing two or 
more film with which the etching rates by said wet processing differ, and performs said wet 
processing by following step (A) - (C). 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same interlayer insulation film (b) in this component formation section 
substantially with an interlayer insulation film (a), Dry etching of the predetermined part of an 
interlayer insulation film (b) is carried out on the same conditions as the second process. Wet 
processing of said dummy substrate is substantially carried out using the same drug solution with 
the (step B) aforementioned drug solution which forms a connection hole. Under the present 
circumstances, the step which decides on the time amount t which performs said wet processing 
based on aging of the thickness of the (step C) aforementioned test pattern section which 
measures aging of the thickness of the test pattern section [claim 21] The first process which 
forms the ferroelectric film (a) on a semi-conductor substrate, and the second process which 
carries out dry etching of the ferroelectric film (a) using a mask, It is the manufacture approach 
of a semiconductor device including the third process which removes the etch residue adhering 
to the front face of the ferroelectric film (a) by wet processing using a drug solution. The 
manufacture approach of the semiconductor device characterized by deciding on the time 
amount t which performs said wet processing by following step (A) - (C). 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same ferroelectric film (b) in this component formation section 
substantially with the ferroelectric film (a), Wet processing of said dummy substrate is 
substantially carried out using the same drug solution with the (step B) aforementioned drug 
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solution which carries out dry etching of the ferroelectric film (b) on the same conditions as the 
second process. Under the present circumstances, the step which decides on the time amount t 
which performs said wet processing based on aging of the thickness of the (step C) 
aforementioned test pattern section which measures aging of the thickness of the test pattern 
section [claim 22] The ferroelectric film (a) and the ferroelectric film (b) are the manufacture 
approach of the semiconductor device according to claim 21 characterized by being the metallic 
oxide which is chosen from strontium, titanium, barium, a zirconium, lead, a bismuth, and a 
tantalum, and which contains a kind at least. 

[Claim 23] The ferroelectric film (a) and the ferroelectric film (b) are the manufacture approach 
of the semiconductor device according to claim 22 characterized by being one of the film chosen 
from BST, PZT, PLZT. SrBi2Ta 209, and the group that consists of Ta205. 
[Claim 24] claim 14 characterized by using silicon oxide, a silicon nitride, or a silicon acid nitride 
as a mask in case said dry etching is performed thru/or 23 ~ the manufacture approach of a 
semiconductor device given in either. 

[Claim 25] claim 14 characterized by finding time amount until the reduction rate of thickness 
changes substantially after wet processing initiation, and making this time amount into the time 
amount t which performs said wet processing in case it decides on the time amount t which 
performs said wet processing based on aging of the thickness of said test pattern section 
thru/or 24 — the substrate washing approach given in either. 

[Claim 26] claim 14 characterized by using ammonia-hydrogen-peroxide-solution mixed liquor as 
processing liquid in case said wet processing is performed thru/or 25 — the manufacture 
approach of a semiconductor device given in either. 

[Claim 27] claim 14 characterized by using acid liquid as processing liquid in case said wet 
processing is performed thru/or 25 — the manufacture approach of a semiconductor device 
given in either. 

[Claim 28] claim 14 to which, as for said test pattern section, silicon oxide, a silicon nitride, or a 
silicon acid nitride is characterized by coming to be prepared on the front face thru/or 27 — the 
manufacture approach of a semiconductor device given in either. 

[Claim 29] The substrate washing approach which is the substrate washing approach of removing 
the deposit which was immersed in the penetrant remover and deposited the semi-conductor 
substrate on the semi-conductor substrate, and is characterized by deciding on washing time 
amount by measuring aging to the immersion time amount to said penetrant remover of the 
thickness which contains said deposit at least. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor 
device of having used the washing approach of removing in more detail the etch residue 
deposited on the semi-conductor substrate, without damaging the substrate film, and this 
washing approach, about the manufacture approach of a semiconductor device of having used 
the washing approach of a semi-conductor substrate, and this washing approach. 
[0002] 

[Description of the Prior Art] In case a semiconductor device is produced, the technique of 
etching a semi-conductor layer and a metal layer by dry etching is widely used at various 
processes. If dry etching is performed, generally the etch residue generated by the chemical 
reaction etching gas and for [ etched ] will arise. If it moves to the following process, with this 
etch residue left, nonconformity will arise for a component or it will have an adverse effect on a 
component property. Moreover, it becomes the cause which causes the cross contamination of 
semiconductor fabrication machines and equipment. For this reason, wet processing fully needs 
to remove an etch residue. 

[0003] However, if wet processing is performed on the conditions which can fully remove an etch 
residue, substrate film, such as semi-conductor film and an oxide film, will be etched, or the 
problem of the front face of the substrate film deteriorating will be caused. Furthermore, if it 
etches by using the conventional photoresist as a mask with detailed-izing of a semiconductor 
device, the interior of a photoresist pattern will be deleted by the gas produced by etching, and 
the problem that it cannot etch into a desired configuration is also produced. This is because the 
gas produced by etching is confined in opening circles in the part where a photoresist is thick 
and opening is narrow. In order to avoid such a problem, a thin oxide film etc. is formed, after 
carrying out patterning of this, using a photoresist as a mask, a photoresist is removed, and 
etching as a mask the oxide film (henceforth a "hard surface mask blank") by which patterning 
was carried out is known. 

[0004] Hereafter, the first conventional technique is explained with reference to drawing 16 -20. 
By carrying out dry etching of the gate electrode layer containing a refractory metal layer, this 
conventional technique forms the first and second gate electrodes, it forms the electric 
conduction film so that it may straddle on these gate electrodes, and it shows the example of 
the manufacture approach of a semiconductor device including the process which forms a bit line 
on it further. 

[0005] the front face of the semi-conductor substrate 1 which consists of a p-form silicon single 
crystal as first shown in drawing 1 6 (a) — p mold — a well — after forming a field 6 and the 
silicon oxide film 2, the polycrystalline silicon film 3, the WSi film 4, and silicon oxide 5 are formed 
with a CVD method, respectively. Subsequently, patterning of the photoresist 25 is carried out 
( drawing 16 (b)). and silicon oxide 5 is etched by using this photoresist as a mask. 
[0006] after exfoliating a photoresist 25 with the mixed liquor (henceforth "SPM") of sulfuric- 
acid-hydrogen peroxide solution — ( — drawing 16 (c)) and the silicon oxide 5 by which 
patterning was carried out are used as a mask, dry etching of the WSi film 4 and the 
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polycrystalline silicon film 3 is carried out, and the gate electrode 1 0 which serves as a word line 
is formed. Thus, the pattern made detailed can be formed in a precision by using the hard 
surface mask blank which consists of thin silicon oxide instead of a thick photoresist on the 
occasion of patterning of a gate electrode. The etch residue 7 which consists of a resultant of an 
etched object and etching gas etc. adheres on the side face of each gate electrode, and silicon 
oxide 5 after etching termination ( drawing 1 7 ). 

[0007] In order to remove this etch residue 7, wet processing (washing) is carried out using the 
mixed liquor (henceforth "APM") of ammonia hydrogen peroxide solution. Under the present 
circumstances, although it is necessary to take the longer processing time in order to remove an 
etch residue 7 thoroughly, at this time, as shown in drawin g 18 (a), the dissolution of the side 
face of the WSi film progresses, and the film decrease section occurs. The etching rate to APM 
depends this on especially the WSi film 4 being expensive compared with the polycrystalline 
silicon film 3 or silicon oxide 5. When an interlayer insulation film 1 4 is formed in the part which 
such the film decrease section produced, a void may arise in an interlayer insulation film 14. This 
void is formed in parallel with the gate electrode 10 which serves as a word line ( drawing 1 8 (b), 
(c)). Then, when a contact hole is formed and polycrystalline silicon 3 is embedded, this 
polycrystalline silicon 3 enters into a void, and makes between contiguity contacts short-circuit 
( drawing 18 (c)). 

[0008] Moreover, polycrystalline silicon 3 is formed in the whole surface, and after carrying out 
patterning so that only a contact part may leave polycrystalline silicon 3, there is also the 
manufacture approach which forms an interlayer insulation film 1 4 ( drawin g 18 (d). (e)). By such 
manufacture approach, polycrystalline silicon 3 is embedded also in the crevice in the sidewall 8 
which the film decrease section produced. Then, even if anisotropic etching removes the 
polycrystalline silicon 3 of fields other than contact, the polycrystalline silicon 3 of a crevice is 
thoroughly unremovable. The problem of this polycrystalline silicon 3 that remained making 
between contiguity contacts short-circuit arises ( drawing 18 (e)). 

[0009] If the wet processing time by APM is shortened in order to avoid such a problem, an etch 
residue 7 will remain and another problem will be produced. Drawing 19 (a) is drawing showing the 
condition that the etch residue 7 remained after wet processing. When a sidewall 8 is formed in 
this condition, an etch residue 7 will intervene a gate electrode layer and a sidewall between 8 
( drawing 19 (b)). For this reason, in the wet processing after performing dry etching for sidewall 
formation, the etch residue 7 by which it was placed between the above-mentioned parts is also 
removed simultaneously, and a slit generates it ( drawing 19 (c)). Therefore, when forming and 
carrying out patterning of the phosphorus dope polycrystalline silicon 3 to the whole surface 
( drawing 19 (d)). the phosphorus dope polycrystalline silicon 3 is embedded also in this slit 
section. Then, it becomes structure as shown in drawing 20 (a) by forming an interlayer insulation 
film 14 and carrying out flattening of the whole surface. When it becomes such structure, two 
adjoining gate electrode and bit line [ which is formed at a subsequent process ] 15 and gate 
electrode (word line) 10, or gate electrode (word line) 10 comrades will connect too hastily 
( drawing 20 (b)), and a component stops operating normally. 

[0010] In order to solve the problem described above, it is necessary to determine the wet 
processing time as a precision. That is, it is necessary to grasp time amount required to remove 
the etch residue 7 in drawing 17 to accuracy. How to measure the thickness of the deposit of an 
etch residue 7 with time is also considered, for that, carrying out wet processing of the etch 
residue 7 of drawing 1 7 . However, it is difficult to apply to measuring directly the deposition 
thickness of the etch residue 7 which deposited this approach on the gate electrode 1 0 of 
drawing 1 7 . or the outskirts of it. For example, when the thickness measurement by 
measurement of the reflection factor of UV light widely used as a measuring method of thickness 
is applied to measurement of the deposition thickness of the etch residue 7 of drawing 1 7 , it 
becomes difficult with the surrounding surface irregularity of the gate electrode 1 0 to perform 
accurate measurement. As approaches other than UV reflection factor measurement, wet 
processing of the dummy substrate is carried out, appearance observation of clearance extent of 
an etch residue is carried out with time by SEM, and how to measure time amount required for 
clearance is also considered. However, by this approach, when taking time and effort, there is a 
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problem that it is difficult to judge the event of clearance of an etch residue being completed to 
accuracy. The appearance judging by SEM since the substrate film and an etch residue are the 
same construction material, a boundary does not become indefinite or the specific metal which 
can be analyzed does not exist, either, when the hard surface mask blank especially mentioned 
above is used becomes very difficult. 

[001 1] Next, the second conventional technique is explained with reference to drawing 21 ~23. 
This conventional technique is the example of the manufacture approach of the semiconductor 
device equipped with the interlayer insulation film which consists of two or more film with which 
the etching rates to APM wet processing differ. 

[0012] As first shown in drawing 21 (a), the gate electrode 10 which serves as a word line is 
formed on a silicon semi-conductor substrate. The gate electrode 10 consists of the 
polycrystalline silicon film 3, WSi film 4, and silicon oxide 5. 

[0013] Next, as shown in drayying^2^^^ (b), the silicon oxide film 17, the BPSG (Boro Phospho 
Silicate Glass) film 18, the BSG (Boro Silicate Glass) film 19, and the BPSG film 20 of a non 
dope are formed with a OVD method. Subsequently, etchback or chemical mechanical polish 
(Chemical Mechanical Polishing ;CMP) performs surface flattening ( drawing 21 (c)). 
[0014] Next, a photoresist 25 is used as a mask and the interlayer insulation film which consists 
of the silicon oxide film 17, the BPSG film 18, BSG film 19, and BPSG film 20 is etched As 
etching gas. C4H8, and Ar and 02 are used, for example. At this time, the etch residue 24 which 
consists of a resultant of an etched object and etching gas etc. adheres to the wall of a hole etc. 
( dr awin g 22 (a)). 

[0015] In order to remove this etch residue 7, wet processing (washing) is carried out using APM. 
Here, the interlayer insulation film has structure in which two or more silicon oxide carried out 
the laminating, and each film has a different etching rate to APM. Although it is necessary to 
lengthen the wet processing time to some extent In order to remove an etch residue 24 
thoroughly, irregularity arises in the wall of a contact hole according to the difference of the 
above-mentioned etching rate at this time. This condition is shown in dr awin g 22 (b). 
[0016] Next, after forming the polycrystalline silicon film 3 with which Lynn was doped by the 
whole surface, flattening of the front face is carried out by CMP ( draw ing 23 ). In the case of 
membrane formation here of the polycrystalline silicon film 3, it originates in the irregularity 
produced in the contact hole wall, poor embedding happens, and the void shown in a contact plug 
at drawing 23 occurs. In order to avoid such a problem. If the wet processing time is shortened, 
an etch residue remains, and the problem of contact resistance with an impurity diffused layer 1 1 
going up occurs. 

[0017] Although the above is an example in the case of forming the contact plug over two gate 
electrodes, also when not forming a plug but only forming an interlayer insulation film, generating 
of a gate inter-electrode void may pose a problem. 

[001 8] Although it is necessary to determine the wet processing time as a precision in order to 
solve the problem described above, the method of judging the event of clearance of an etch 
residue being completed to accuracy as mentioned above Is not found out in the actual 
condition. 

[001 9] Next, the third conventional technique is explained with reference to dr awing 24 -27. This 
conventional technique is the example of the manufacture approach of the semiconductor device 
equipped with the capacitative element which makes the ferroelectric film a capacity insulator 
layer. 

[0020] First, a MOS transistor is formed on a silicon substrate 101 like drawing 24 (a) using a 
well-known approach, Silicon oxide 102 is first formed by thermal oxidation. Subsequently, after 
forming contest 103 phosphorus dope polysilicon and WSi104 in this order, patterning of these is 
carried out and a gate electrode is formed. Next, an impurity diffused layer 105 is formed by the 
ion implantation, and MOSFET is completed. 

[0021] Next, as shown in drawing 24 (b), after forming the silicon oxide (BPSG) 108 which 
contained boron as an interlayer insulation film with a CVD method, opening of the contact hole 
is carried out by etching, and the Ti film 109 and the tungsten film 1 10 are formed in this order in 
a hole. A tungsten plug is formed of the above. 
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[0022] After forming the capacity lower electrode layer 113 like drawing 24 (c) continuously, the 
PZT film 114 and the capacity up electrode layer 115 are formed in this order. For example, the 
capacity lower electrode layer 1 1 3 makes Pt/TiN/Ti and the capacity up electrode layer 1 1 5 the 
laminated structure of Ir02/Ir. The PZT film is formed with a CVD method etc. 
[0023] Next, a photoresist 1 16 is formed on the capacity up electrode layer 1 15 ( drawing 25 (a)). 
Subsequently, dry etching of the capacity lower electrode layer 113, the PZT film 1 14, and the 
capacity up electrode layer 1 1 5 is carried out by using this photoresist 1 1 6 as a mask, and it 
considers as a predetermined configuration ( drawing 25 (b)). At this time, an etch residue 117 
adheres to the side attachment wall of dielectric capacity. This etch residue 1 1 7 consists of a 
resultant of a photoresist ingredient, a ferroelectric film ingredient, the upper part, a lower 
electrode material, and the etching gas and the ferroelectric film ingredient that were etched etc. 

[0024] If a photoresist 1 16 is removed here using resist exfoliation liquid, like drawing 26 (a), the 
side face of the capacity lower electrode layer 1 1 3 is contacted, and the etch residue 117 
prolonged up remains. If processing by the physical / mechanical approach for removing this etch 
residue 1 1 7 is performed, only the part which projected up breaks and it will be in the condition 
that the etch residue 1 1 7 remained on the side face of a capacitative element like drawing 26 (b). 
When it comes to such a condition, a lower electrode and an up electrode are connected 
electrically and the function as a capacitative element is spoiled. 

[0025] In order to avoid such a problem, washing usually removes an etch residue 1 1 7. The 
process which added this washing process is explained with reference to drawin g 26 and 27. 
[0026] Drawing 26 (b) shows the condition that the etch residue 117 adhered to the capacitative 
element side attachment wall. In this condition, when immersion etc. makes a substrate the 
mixed liquor of a hydrochloric acid, the mixed liquor of water and fluoric acid, and a nitric acid, it 
washes. Thereby, like drawing 27 (a), an etch residue 1 1 7 dissolves and is removed. However, 
since these penetrant removers also dissolve the PZT film, the dissolution advances from the 
outcrop of the PZT film and they occurs [ the film decrease section ] like drawing 27 (a). 
[0027] If a ferroelectric is greatly dependent on a presentation, thickness, etc. and the property 
dissolves it by wet processing, a property will change a lot. When it considers as the ferroelectric 
film of plural systems like especially the PZT film, it is easy to dissolve some elements so much, 
and easy to produce presentation change. In the conventional technique, the property of the 
ferroelectric film changed with such presentation change a lot. and there was a problem that a 
component property deteriorated ( drawing 27 (a), (b)). 

[0028] Moreover, if the thickness of the ferroelectric film changes with washing, the problem that 
the yield falls will also be produced. Therefore, in order to wash without degrading the property 
of the ferroelectric film, it is required to wash without suppressing the corrosion of the film by 
the drug solution to the minimum, and changing the condition of a presentation or a front face. 
[0029] Moreover, since a ferroelectric ingredient had the high reactivity over a chemical, when 
the long wet processing time was taken, the component of processing liquid might stick to the 
ferroelectric film front face, the surface state might change, and the property of the ferroelectric 
film etc. might deteriorate. 
[0030] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the various 
technical problems mentioned above, it optimizes the wet processing time, and it makes it a 
technical problem to offer the approach of removing deposits, such as dry etching residue, 
thoroughly substantially, preventing deterioration of film decrease of the film used as a substrate 
and a front face. 
[0031] 

[Means for Solving the Problem] According to this invention which solves the above-mentioned 
technical problem, it is the substrate washing approach removed by wet processing using a drug 
solution of the deposit (a) deposited on the front face of the film on a semi-conductor substrate 
(a), and the substrate washing approach characterized by deciding on the time amount t which 
performs said wet processing by following step (A) - (C) is offered. 

(A) Use the dummy substrate which has the component formation section and the test pattern 
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section. After forming in this component formation section the film (a) and the film (b) which 
consists of the same ingredient substantially. Wet processing of a dummy substrate is performed 
on the front face using the same drug solution as as substantially as a deposit (a) substantially 
as the same ingredient and the (step B) aforementioned drug solution which deposits the deposit 
(b) of the same thickness. Under the present circumstances, according to the step and this 
invention which decide on the time amount t which performs said wet processing based on aging 
of the thickness of the (step C) aforementioned test pattern section which measures aging of 
the thickness of the test pattern section The etch residue which adhered on the surface of the 
film (a) by carrying out dry etching of the film on a semi-conductor substrate (a) It is the 
substrate washing approach removed by wet processing using a drug solution, and the substrate 
washing approach characterized by deciding on the time amount t which performs said wet 
processing by following step (A) - (C) is offered. 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming in this component formation section the film (a) and the film (b) which 
consists of the same ingredient substantially. Wet processing of a dummy substrate is 
substantially performed using the same drug solution with the (step B) aforementioned drug 
solution which performs membranous (b) dry etching on the same conditions as said dry etching. 
Under the present circumstances, according to the step and this invention which decide on the 
time amount t which performs said wet processing based on aging of the thickness of the (step 
C) aforementioned test pattern section which measures aging of the thickness of the test 
pattern section It is the substrate washing approach of removing the deposit which was 
immersed in the penetrant remover and deposited the semi-conductor substrate on the semi- 
conductor substrate. The substrate washing approach characterized by deciding on washing time 
amount is offered by measuring aging to the immersion time amount to said penetrant remover of 
the thickness which contains said deposit at least. 

[0032] These substrate washing approaches have decided on the time amount t which performs 
wet processing based on the thickness measurement using a dummy substrate. 
[0033] When dry etching of the film of a component field is carried out, an etch residue 
accumulates not only on a component field but on the test pattern section. Here, according to 
examination of this invention person, it became clear that the deposition thickness of a 
component field and the deposition thickness of the test pattern section become almost the 
same. This invention is made based on such knowledge. 

[0034] As mentioned above, it is difficult to measure directly the thickness of the etch residue 
deposited on the component field. Then, this invention determines the wet processing time as 
accuracy by measuring the thickness of the etch residue deposited on the test pattern section 
instead of a component field. 

[0035] The deposit or etch residue of the same ingredient and the same thickness has adhered 
to the component formation section and the test pattern section of a dummy substrate, 
respectively. Therefore, when wet processing of the wafer including these fields is carried out, 
clearance of an etch residue is simultaneously completed in the test pattern section and a 
component field. In the test pattern section, clearance of an etch residue advances the 
dissolution of a substrate layer shortly. However, an etch residue differs in the reduction rate of 
the thickness by the above-mentioned wet processing from a substrate layer. Generally, the 
direction of an etch residue is etched more quickly. Therefore, if the thickness change in the test 
pattern section is measured with time and the relation between the wet- processing time and 
thickness is investigated, the event of clearance of an etch residue being completed can be 
grasped to accuracy. By setting the wet processing time to t with this event, deposits, such as 
dry etching residue, are thoroughly removable substantially, preventing deterioration of film 
decrease of the film used as a substrate and a front face. 

[0036] Since this invention determines the optimal wet processing time as accuracy by the 
above principles, it is desirable that the film (b) is not formed in a test pattern section front face. 
Since a test pattern section front face serves as a substrate layer, the event of clearance of an 
etch residue being completed can be grasped more to accuracy by doing in this way. 
[0037] Furthermore, according to this invention, the manufacture approach of each following 
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semiconductor device of having applied the substrate washing approach mentioned above is 
offered. According to the manufacture approach of these semiconductor devices, deposits, such 
as dry etching residue, can be removed thoroughly substantially, preventing deterioration of film 
decrease of the film used as a substrate and a front face for the reason same with having 
mentioned above, and the semiconductor device of high quality is offered. 
[0038] Namely, the first process which forms the gate electrode layer (a) containing the 
refractory metal film on a semi-conductor substrate according to this invention. The second 
process which carries out patterning by carrying out dry etching of the gate electrode layer (a) 
using a mask, The third process which removes the etch residue which adhered to the front face 
of a gate electrode layer (a) by this dry etching by wet processing using a drug solution. It is the 
manufacture approach of a semiconductor device including the fourth process which forms an 
interlayer insulation film on a gate electrode layer (a), and the manufacture approach of the 
semiconductor device characterized by deciding on the time amount t which performs said wet 
processing by following step (A) - (C) is offered. 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same gate electrode layer (b) in this component formation section 
substantially with a gate electrode layer (a), Wet processing of said dummy substrate is 
substantially carried out using the same drug solution with the (step B) aforementioned drug 
solution which carries out dry etching of the gate electrode layer (b) on the same conditions as 
the second process. Under the . present circumstances, according to the step and this invention 
which decide on the time amount t which performs said wet processing based on aging of the 
thickness of the (step C) aforementioned test pattern section which measures aging of the 
thickness of the test pattern section The first process which forms the gate electrode layer (a) 
containing the refractory metal film on a semi-conductor substrate, The second process which 
forms the first gate electrode and the second gate electrode by carrying out dry etching of the 
gate electrode layer (a) using a mask, The third process which removes the etch residue which 
adhered to the front face of the first gate electrode and the second gate electrode by this dry 
etching by wet processing using a drug solution, It is the manufacture approach of a 
semiconductor device including the fourth process which forms an interlayer insulation film on 
the first gate electrode and the second gate electrode, and the manufacture approach of the 
semiconductor device characterized by deciding on the time amount t which performs said wet 
processing by following step (A) - (C) is offered 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same gate electrode layer (b) in this component formation section 
substantially with a gate electrode layer (a), Wet processing of said dummy substrate is 
substantially carried out using the same drug solution with the (step B) aforementioned drug 
solution which carries out dry etching of the gate electrode layer (b) on the same conditions as 
the second process. Under the present circumstances, according to the step and this invention 
which decide on the time amount t which performs said wet processing based on aging of the 
thickness of the (step C) aforementioned test pattern section which measures aging of the 
thickness of the test pattern section The first process which forms the gate electrode layer (a) 
containing the refractory metal film on a semi-conductor substrate, The second process which 
forms the first gate electrode and the second gate electrode by carrying out dry etching of the 
gate electrode layer (a) using a mask, The third process which removes the etch residue which 
adhered to the front face of the first gate electrode and the second gate electrode by this dry 
etching by wet processing using a drug solution. As the first gate electrode and the second gate 
electrode are straddled, it is the manufacture approach of a semiconductor device including the 
fourth process which forms the electric conduction film, and the manufacture approach of the 
semiconductor device characterized by deciding on the time amount t which performs said wet 
processing by following step (A) - (C) is offered. 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same gate electrode layer (b) in this component formation section 
substantially with a gate electrode layer (a), Wet processing of said dummy substrate is 
substantially carried out using the same drug solution with the (step B) aforementioned drug 
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solution which carries out dry etching of the gate electrode layer (b) on the same conditions as 
the second process, under the present circumstances, the step (C) which measures aging of the 
thickness of the test pattern section — the step which decides on the time amount t which 
performs said wet processing based on aging of the thickness of said test pattern section — 
according to the manufacture approach of the semiconductor device of these Since the wet 
processing time is determined the optimal, side etching of the gate electrode layer is carried out 
by wet processing, and it can prevent that film decrease takes place. When especially a gate 
electrode layer is multilayer structure, generating of the irregularity of the lateral portion by side 
etching can be inhibited effectively, and the poor embedding in the embedding process of a 
subsequent insulator layer or the electric conduction film can be prevented. 
[0039] In addition, in the manufacture approach of this semiconductor device, it is desirable that 
the gate electrode layer (b) is not formed in a test pattern section front face. Since a test 
pattern section front face serves as a substrate layer at the time of wet processing, the event of 
clearance of an etch residue being completed can be grasped more to accuracy by doing in this 
way. 

[0040] Moreover, the first process which forms an interlayer insulation film (a) on a semi- 
conductor substrate according to this invention. The second process which carries out dry 
etching of the predetermined part of an interlayer insulation film (a) using a mask, and forms a 
connection hole, The third process which removes the etch residue which adhered to the front 
face of this connection hole by this dry etching by wet processing using a drug solution, The 
fourth process which embeds this connection hole with the electric conduction film is included. 
Said interlayer insulation film (a) It is the manufacture approach of the semiconductor device 
containing two or more film with which the etching rates by said wet processing differ, and the 
manufacture approach of the semiconductor device characterized by deciding on the time 
amount t which performs said wet processing by following step (A) - (C) is offered. 
(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same interlayer insulation film (b) in this component formation section 
substantially with . an interlayer insulation film (a), Dry etching of the predetermined part of an 
interlayer insulation film (b) is carried out on the same conditions as the second process. Wet 
processing of said dummy substrate is substantially carried out using the same drug solution with 
the (step B) aforementioned drug solution which forms a connection hole. Under the present 
circumstances, according to the manufacture approach of the semiconductor device of step ** 
which decides on the time amount t which performs said wet processing based on aging of the 
thickness of the (step C) aforementioned test pattern section which measures aging of the 
thickness of the test pattern section Since the wet processing time is determined the optimal, 
an interlayer insulation film is superfluously etched by wet processing, and it can inhibit 
effectively that irregularity occurs in the wall of a connection hole. Therefore, the poor 
embedding in the embedding process of the subsequent electric conduction film can be 
prevented effectively. 

[0041] In addition, in the manufacture approach of this semiconductor device, it is desirable that 
the interlayer insulation film (b) is not formed in a test pattern section front face. Since a test 
pattern section front face serves as a substrate layer at the time of wet processing, the event of 
clearance of an etch residue being completed can be grasped more to accuracy by doing in this 
way. 

[0042] Moreover, the first process which forms the ferroelectric film (a) on a semi-conductor 
substrate according to this invention. The second process which carries out dry etching of the 
ferroelectric film (a) using a mask. It is the manufacture approach of a semiconductor device 
including the third process which removes the etch residue adhering to the front face of the 
ferroelectric film (a) by wet processing using a drug solution. The manufacture approach of the 
semiconductor device characterized by deciding on the time amount t which performs said wet 
processing by following step (A) - (C) is offered. 

(A) Use the dummy substrate which has the component formation section and the test pattern 
section. After forming the same ferroelectric film (b) in this component formation section 
substantially with the ferroelectric film (a), Wet processing of said dummy substrate is 
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substantially carried out using the same drug solution with the (step B) aforementioned drug 
solution which carries out dry etching of the ferroelectric film (b) on the same conditions as the 
second process. Under the present circumstances, the semiconductor device in the manufacture 
approach of the semiconductor device of step ** which decides on the time amount t which 
performs said wet processing based on aging of the thickness of the (step C) aforementioned 
test pattern section which measures aging of the thickness of the test pattern section For 
example, the capacitor which makes the above-mentioned ferroelectric a capacity insulator layer 
is said. Since the wet processing time is determined the optimal according to the manufacture 
approach of this semiconductor device, the ferroelectric film can prevent being superfluously 
etched by wet processing effectively. Thereby, the dissolution of the ferroelectric film, 
presentation change, and surface deterioration can be suppressed, and lowering of the. property 
of the ferroelectric film by these can be prevented. Moreover, change of the thickness of the 
ferroelectric film by washing can be suppressed, and lowering of the yield can be prevented. 
[0043] In addition, in the manufacture approach of this semiconductor device, it is desirable that 
the ferroelectric film (b) is not formed in a test pattern section front face. Since a test pattern 
section front face serves as a substrate layer at the time of wet processing, the event of 
clearance of an etch residue being completed can be grasped more to accuracy by doing in this 
way. 
[0044] 

[Embodiment of the Invention] In this invention, it decides on the time amount t which performs 
wet processing based on aging of the thickness of the test pattern section. For example, time 
amount until the reduction rate of thickness changes substantially is found after wet processing 
initiation, and let this time amount be the time amount t which performs wet processing. Since 
the etching rates of the dry etching residue by wet processing and its substrate film differ 
notably, they can judge the event of clearance of deposits, such as dry etching residue, being 
completed to accuracy by the above-mentioned approach. 

[0045] In this invention, membranes are formed at the same process or a semiconductor device 
and a dummy substrate are etched, are the step of (B) and perform wet processing of a dummy 
substrate using the same drug solution substantially with the drug solution used in the case of 
actual substrate washing or manufacture of a semiconductor device. Although it is referred to as 
"being the same drug solution substantially" that a presentation, solution temperature, etc. are 
substantially the same, even if these differ, what can be amended with a formula etc. is 
contained in the difference. Moreover, as for the wet processing in the case of actual substrate 
washing or manufacture of a semiconductor device, and wet processing of a dummy wafer, it is 
desirable to carry out on the same conditions. 

[0046] In this invention, although there is no definition especially about the processing liquid 
which performs wet processing, what can remove dry etching residue effectively is used 
preferably. For example, ammonia-hydrogen-peroxide-solution mixed liquor etc. Is used. 
Moreover, it is desirable to use with a pH of less than seven acid liquid as processing liquid in the 
wet processing after the dry etching of the ferroelectric film especially. It is because an etch 
residue is effectively removable. In this case, pH range is more preferably made or less into four 
five or less. 

[0047] In this invention, a dummy substrate has the component formation section and the test 
pattern section. The component formation section means the part which forms a component 
actually. A transistor formation part, a contact formation part besides the formation part of a 
capacitor, etc. are included. The test pattern section means the part for the thickness 
measurement prepared in parts other than the component formation section. Moreover, the test 
pattern section may be used for another component formation sections, such as wiring and 
contact, at a next process. The test pattern section Is formed in a flat field required to measure 
using the ERIPUSO metric method etc. It may be prepared in the part which is a flat part on an 
interlayer insulation film, and adjoins the component formation section. As for the test pattern 
section, it is desirable to have the area more than 20 micrometer**. Measurement of thickness 
becomes easy by doing in this way. Moreover, since the test pattern section requires that 
residue comparable as the component formation section should have accumulated, it is desirable 
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that it is close to the component formation section, and it is desirable to prepare the test 
pattern section in a different part on a wafer, to perform thickness measurement by several 
places, and to take an average. By doing in this way, a thickness measurement value becomes 
more exact and it can decide on time amount required for wet processing as accuracy more. For 
example, if the test pattern section is prepared on a scribe line, such measurement can be 
performed easily. 

[0048] Drawing 1 is drawing showing an example of a dummy wafer. On the wafer 50, it has the 
component field 51 containing the component formation section, and the scribe line 52. The test 
pattern section is prepared in the flat field which adjoins the component formation section in the 
scribe line 52 top, the empty field of a wafer periphery, or the component formation field 51 . 
[0049] As for the test pattern section, it is desirable to come to prepare the same film as having 
been formed in the component formation section, for example, silicon oxide, a silicon nitride, or a 
silicon acid nitride in the front face. By doing in this way, it is .because the event of clearance of 
dry etching residue being completed becomes the component formation section and equivalence. 
For example, it is desirable to consider as the cross-section structure which consists of a silicon 
substrate, and the natural oxidation film or gate oxide formed on it. 

[0050] In the substrate washing approach of this invention, in case dry etching is carried out, it is 
desirable to use silicon oxide, a silicon nitride, or a silicon acid nitride as a mask. It is because 
the pattern made detailed by using such a hard surface mask blank can be formed in a precision. 
Especially with the conventional technique, when such a mask is used, although it was difficult to 
judge the completion event of wet processing, according to this invention, this difficulty can be 
canceled and the advantage of the above-mentioned hard surface mask blank can be made use 
of. 

[0051] In this invention, when the film (a), (b). or a gate electrode layer (a) and (b) are a thing 
containing the ingredient etched by wet processing, the effectiveness of this invention is 
demonstrated more notably. However, even if it is not such an ingredient, for example, even if a 
front face causes deterioration etc. by wet processing, the approach of this invention is 
effective. It is because this invention is what suppresses breakage on the substrate film to the 
minimum by deciding on the optimal time amount for wet processing as accuracy. 
[0052] Moreover, in this invention, when the film (a), (b), or a gate electrode layer (a) and (b) 
come to contain two or more film with which the etching rates by wet processing differ, the 
effectiveness of this invention is demonstrated notably. As such an example, the configuration 
whose above-mentioned film or gate electrode layer comes to contain the refractory metal film 
and the polycrystalline silicon film is mentioned. In this case, since the time amount which 
clearance of dry etching residue etc. completes can be grasped to accuracy according to this 
invention although irregularity will occur in the above-mentioned film or a gate electrode layer if 
wet processing is performed superfluously, it is not necessary to perform wet processing 
superfluously, and the above-mentioned problem can be solved. 

[0053] Furthermore, in the substrate washing approach of this invention, also when it is that in 
which the film (a) and (b) contain the ferroelectric film, the effectiveness of this invention is 
demonstrated notably. It is because according to this invention the wet processing time is 
optimized, so the dissolution and surface deterioration of the ferroelectric film can be effectively 
prevented although the property changes a lot if the property depends for a ferroelectric on a 
presentation, thickness, etc. greatly, it dissolves by wet processing or a surface state changes. 
[0054] A ferroelectric has spontaneous polarization and means an ingredient with the property in 
which it is reversed by electric field here. The metallic oxide which has a perovskite structure 
typically can be mentioned. 

[0055] The ferroelectric film in this invention means a with a specific inductive capacity of ten or 
more metal oxide film. Among these, it is desirable that it is the oxide which is chosen from 
strontium, titanium, barium, a zirconium, lead, a bismuth, and a tantalum and which contains a 
kind at least, specifically, it is desirable that it is the film which consists of perovskite system 
ingredients, such as BST (BaxSr1-xTi03), PZT (PbZrxTi1-x03). PLZT (Pb1-yLayZrxTi1-x03). 
and SrBi2Ta 209, (here — the above-mentioned compound — it is 0<=x<=1 and 0< y<1 about 
all.). Moreover, Ta 205 etc. can also be used. When such an ingredient is chosen, the 
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effectiveness of this invention is demonstrated more notably. That is, when these ingredients 
were applied to a capacitative element, while big storage capacitance was obtained, it had the 
technical problem that it was difficult to remove an etch residue, suppressing film decrease and 
property degradation of the ferroelectric film. By the approach of this invention, since this 
technical problem is solved, the property which was excellent in the above-mentioned ingredient 
can fully be harnessed. 

[0056] In this invention, especially the membrane formation approach of the ferroelectric film is 
not limited. For example, in the case of the PZT film, membranes can be formed by well-known 
approaches, such as a sol gel process, a spatter, and a CVD method. 
[0057] 

[Example] (Example 1) By carrying out dry etching of the gate electrode layer containing a 
refractory metal layer, this example forms the first and second gate electrodes, it forms the 
electric conduction film so that it may straddle on these gate. electrodes, and it shows the 
example which manufactures a semiconductor device through the process which forms a bit line 
on it further. Although wet processing removes dry etching residue after carrying out dry etching 
of the gate electrode layer, it becomes important to decide on the time amount t which performs 
this wet processing as a precision. So, in this example, first, using the dummy substrate, the 
same process as the production process of a actual component was carried out, and the wet 
processing time was determined as follows at that time. 

[0058] (Decision of the wet processing time) the front face of the semi-conductor substrate 1 
which consists of a p-form silicon single crystal as first shown in drawin g 2 (a) — p mold — a 
well — after forming the field 6 and forming the silicon oxide film 2 (9nm of thickness) by thermal 
oxidation processing, the polycrystalline silicon film 3 (70nm of thickness), the WSi film 4 (150nm 
of thickness), and silicon oxide 5 (200nm of thickness) were formed with the CVD method on it, 
respectively. Next, as shown in drawing 2 (b), after forming a photoresist 25 on silicon oxide 5, 
silicon oxide 5 was etched like drawing 2 (c) by making this into a mask. Then, the photoresist 25 
was exfoliated in SPM. 

[0059] Next, the silicon oxide 5 by which patterning was carried out was used as the mask, dry 
etching of the WSi film 4 and the polycrystalline silicon film 3 was carried out on the same 
etching conditions, and the gate electrode 10 which serves as a word line was formed. At this 
time, also about the test pattern field prepared on the scribe line, dry etching was performed to 
coincidence by using as a mask the silicon oxide 5 by which patterning was carried out, silicon 
oxide 2 was exposed to it, and the test pattern section was formed in it. In addition, although 
silicon oxide 2 was exposed on the test pattern section front face in this example, a test pattern 
section front face may be silicon oxide 5, and you may be the film (nitride etc.) with which an 
etch residue differs from an etch rate. 

[0060] In the above-mentioned dry etching, the gas containing CI and CF4 was used as etching 
gas. At this time, the etch residue 7 which consists of a resultant of an etched object and 
etching gas etc. adhered on the side face of each gate electrode, silicon oxide 5, and the test 
pattern section ( drawing 3 (a), (b)). 

[0061] In order to remove this etch residue 7, wet processing (washing) was carried out using 
the mixed liquor (henceforth "APM") of ammonia hydrogen peroxide solution. Temperature of 
liquid was made into 35 degrees C when [ in which it is based on APM ] carrying out wet 
processing. 

[0062] APM shows strong solubility especially to WSi. For this reason, it is necessary to make 
time amount of the above-mentioned wet processing into the necessary minimum time amount 
for removing an etch residue. So, in this example, the wet processing time was determined by 
measuring aging of the thickness jn the test pattern section of a dummy substrate. 
[0063] An etch residue 7 is deposited on the test pattern section as well as a component field 
( drawin g 3 (b)). Here, a gate electrode 10 side-face [ of a component field ], and silicon oxide 2 
top, the thickness which an etch residue 7 deposits is with the silicon oxide 2 top of the test 
pattern section, and becomes almost the same. Therefore, when immersed in the washing tub for 
wet processing, clearance of an etch residue completes a wafer including these fields 
simultaneously in the test pattern section and a component field. In the test pattern section. 
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clearance of an etch residue 7 advances the dissolution of the silicon oxide 2 of a substrate 
shortly. However, by the etch residue 7 and silicon oxide 2, the dissolution rates by APM differ 
notably and the dissolution progresses [ the direction of an etch residue 7 ] quickly. Therefore, if 
the thickness change by APM wet processing is measured with time in the test pattern section, 
when clearance of an etch residue is completed and the silicon oxide 2 of a substrate is exposed, 
the reduction rate of thickness will change notably. This situation is shown in drawing 6 . Drawing 
6 is drawing showing the relation between the wet processing time by APM, and the behavior of 
thickness change of the test pattern section. The thickness of the test pattern section was 
measured by optical approaches, such as the ERIPUSO metric method. In addition, when 
measuring by the ERIPUSO metric method, thickness including the thickness of not only residue 
but a substrate is usually measured. As shown all over drawing, it turns out that the reduction 
rate of thickness was changing as of 1 8 minutes, and clearance of an etch residue was 
completed at this event. By the above, the wet processing time was determined as 1 8 minutes. 
[0064] (Production of a component) Production of a component was performed after determining 
the wet processing time as mentioned above. 

[0065] Drawing 2 and the same process as the process shown in 3 were carried out first. The 
test pattern section has not prepared. Next, wet processing (washing) by APM was performed. 
The wet processing time was made into 1 8 minutes determined as mentioned above. The 
condition after washing is shown in drawing 4 . 

[0066] Next, the insulator layer which becomes the side attachment wall of a gate electrode from 
the thin silicon oxide film etc. was formed by performing thermal oxidation processing to the 
semi-conductor substrate 1 (un-illustrating). It continued, and after carrying out the ion 
implantation of Lynn to the whole surface and making it it carry out thermal diffusion, the 
membrane formation and anisotropic etching by the CVD method were boiled, and 8 was formed 
more in the side attachment wall of a gate electrode for the sidewall. Subsequently, the impurity 
diffused layer 1 1 of LDD (LightlyDoped Drain) structure was formed by carrying out the ion 
implantation of the high-concentration arsenic, and carrying out thermal diffusion rather than 
above mentioned Lynn. 

[0067] After forming and carrying out patterning of the polycrystalline silicon film 3 besides 
( drawing 5 (a)), the interlayer insulation film 14 was formed and flattening of that front face was 
carried out by CMP ( drawing 5 (b)). As for flattening, it is desirable for etchback to be also able 
to perform, and to make a sidewall 8 and silicon oxide 5 into a nitride in this case, or to secure 
an etching ratio with a bonnet and an interlayer insulation film by the nitride. Furthermore, on It, 
after forming the polycrystalline silicon film 3 (70nm of thickness), the WSi film 4 (150nm of 
thickness), and silicon oxide 5 (200nm of thickness) with a CVD method, respectively, patterning 
was carried out by dry etching and the bit line 15 was formed ( dra wing 5 (c)). 
[0068] When the cross-section structure of the semiconductor device produced as mentioned 
above was observed with the scanning electron microscope, it was checked that the component 
of a good configuration without generating of a void or generating of the slit of a gate electrode 
side face is formed. 

[0069] In addition, although this example showed the case where the contact plug over two gate 
electrodes was formed, also when not forming a plug but only forming an interlayer insulation film, 
the approach of this example can form the good semiconductor device which is effective, and an 
etch residue like d raw in g 28 does not remain, and does not have poor embedding. 
[0070] (Example 2) When removing the etch residue 7 by APM wet processing in the process of 
drawing 2 -3, temperature of APM was made into 45 degrees C, except having changed the wet 
processing time, like the example 1 , the wet processing time was determined and the 
semiconductor device was produced. 

[0071] Drawing 7 is drawing showing the relation of the wet processing time by APM and the 
behavior of thickness change of the test pattern section in this example. As shown all over 
drawing, it turns out that the reduction rate of thickness was changing as of 7 minutes, and 
clearance of an etch residue was completed at this event By the above, when the temperature 
of an APM penetrant remover was raised, the etch rate became quick, and the wet processing 
time was determined as 7 minutes. 
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[0072] When the cross-section structure of the semiconductor device produced as mentioned 
above was observed with the scanning electron microscope, it was checked that the component 
of a good configuration without generating of a void or generating of the slit of a gate electrode 
side face is formed. 

[0073] (Example 3) This example is an example applied to the manufacture approach of the 
semiconductor device equipped with the interlayer insulation film which consists the decision 
approach of the wet processing time of having used the dummy substrate of two or more film, 
with which the etching rates to wet processing differ 

[0074] Although APM wet processing has removed dry etching residue in this example after 
carrying out dry etching of the interlayer insulation film and forming a contact hole, it becomes 
important to decide on the time amount t which performs this wet processing as a precision. It is 
because the interlayer insulation film of this example consists of two or more film with which the 
etching rates to APM wet processing differ, so irregularity will arise in the wall of a contact hole 
and the poor embedding of a hole will be caused, if the wet processing time is lengthened, 
[0075] So, in this example, first, using the dummy substrate, the same process as the production 
process of a actual component was carried out, and the wet processing time was determined as 
follows at that time. 

[0076] (Decision of the wet processing time) The decision process of the wet processing time 
using a dummy substrate is explained with reference to draw ing 8 -10. 
[0077] As first shown in drawing^ 8 (a), the gate electrode 10 which serves as a word line is 
formed on a silicon semi-conductor substrate. Hereafter, the outline of a process until it results 
in this condition is explained. The field insulator layer 16 was formed in the front face of the 
semi-conductor substrate 1 which consists of a p-form silicon single crystal first by selective 
oxidation, next, Lynn — an ion implantation — carrying out — p mold — a well — the field 6 was 
formed. After forming the silicon oxide film 2 (9nm of thickness) by thermal oxidation processing 
continuously, the polycrystalline silicon film 3 (70nm of thickness), the WSi film 4 (150nm of 
thickness), silicon oxide 5 (200nm of thickness), and a silicon nitride (un-illustrating) were formed 
with the CVD method on It, respectively. Next, after forming a photoresist (un-illustrating) on 
silicon oxide 5. the polycrystalline silicon film 3, the WSi film 4, and silicon oxide 5 were etched 
by having made this into the mask, and the gate electrode 10 was formed. 

[0078] Next, the insulator layer which becomes the side attachment wall of a gate electrode from 
the thin silicon oxide film etc. was formed by performing thermal oxidation processing to the 
semi-conductor substrate 1 (un-illustrating). It continued, and after carrying out the ion 
implantation of Lynn to the whole surface and making it it carry out thermal diffusion, the 
membrane formation and anisotropic etching by the CVD method were boiled, and 8 was formed 
more in the side attachment wall of a gate electrode for the sidewalk Subsequently, the impurity 
diffused layer 1 1 of LDD (LightlyDoped Drain) structure was formed by carrying out the ion 
implantation of the high-concentration arsenic, and carrying out thermal diffusion rather than 
above mentioned Lynn. It will be in the condition of drawing 8 (a) according to the above process. 

[0079] Next, as shown in drawing 8 (b), the silicon oxide film 17 of a non dope, the BPSG (Boro 
Phospho Silicate Glass) film 18, and the ESQ (Boro Silicate Glass) film 19 were deposited in this 
order with the CVD method. For the silicon oxide film 17, lOOnm and the BPSG film 18 are 
[ 200nm and BSG19 film of each thickness ] 50nm. Nitrogen annealing performed a reflow after 
deposition of each film. 

[0080] Subsequently, after using the BPSG film 20 (200nm of thickness) and depositing a CVD 
method on this, etchback was performed using buffered hydrogen fluoride (BHF), and flattening 
of BPSG film 20 front face was performed ( drawing 8 (c)). 

[0081] Next, the photoresist 25 by which patterning was carried out was formed in the front face 
of the BPSG film 20, this was made into the mask, and the interlayer insulation film which 
consists of the silicon oxide film 17, the BPSG film 8. BSG film 19. and BPSG film 20 was etched. 
As etching gas, the gas containing C4H8, and Ar and 02 was used. At this time, the etch residue 
24 which consists of a resultant of an etched object and etching gas etc. adhered to the wall and 
the test pattern section of a hole ( drawing 9 (a), (b)). Opening of the test pattern section was 
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made into 20micrometer** that there should just be a measurable area by the ERIPUSO metric 
method etc. 

[0082] In order to remove this etch residue 24. wet processing (washing) was carried out using 
the mixed liquor (henceforth "APM") of ammonia hydrogen peroxide solution. Temperature of 
liquid was made into 35 degrees C when [ in which it is based on APM ] carrying out wet 
processing. 

[0083] As mentioned above, the interlayer insulation film of this example has structure in which 
two or more film carried out the laminating, and each film has a different etching rate to APM. 
Although it is necessary to lengthen the wet processing time to some extent in order to remove 
an etch residue 24 thoroughly, at this time, irregularity will arise in the wall of a contact hole 
according to the difference of the above-mentioned etching rate. Then, it is necessary to make 
time amount of the wet processing by APM into the necessary minimum time amount for 
removing an etch residue. So, in this example, it decided on the optimal time amount of wet 
processing as accuracy by measuring aging of the thickness in the test pattern section of a 
dummy substrate. 

[0084] An etch residue 24 is deposited on the test pattern section as well as a component field 
( drawing 9 (b)). Here, the thickness which an etch residue deposits is with the contact hole wall 
and silicon oxide 2 top of the test pattern section, and becomes almost the same. Therefore, 
when immersed in the washing tub for wet processing, clearance of an etch residue completes a 
wafer including these fields simultaneously in the test pattern section and a component field. In 
the test pattern section, clearance of an etch residue 24 advances the dissolution of the silicon 
oxide 2 of a substrate shortly. However, by the etch residue 24 and silicon oxide 2, the 
dissolution rates by APM differ notably and the dissolution progresses [ the direction of an etch 
residue 7 ] quickly. Therefore, if the thickness change by APM wet processing is measured with 
time in the test pattern section, when clearance of an etch residue is completed and the silicon 
oxide 2 of a substrate is exposed, the reduction rate of thickness will change notably. At this 
example, the reduction rate of thickness changed as of 1 6 minutes. It turns out that clearance of 
an etch residue was completed at this event. By the above, the wet processing time was 
determined as 1 6 minutes. 

[0085] (Production of a component) Production of a component was performed after determining 
the wet processing time as mentioned above. 

[0086] The same process as the process first shown in drawing 8 -9 was carried out. The test 
pattern section has not prepared. Next, after performing resist exfoliation by SPM for 10 
minutes, wet processing (washing) by APM was performed. The wet processing time was made 
into 1 6 minutes determined as mentioned above. The condition after washing is shown in drawing 

iQ. 

[0087] Next, after forming in the whole surface the polycrystalline silicon film 3 with which Lynn 
was doped, flattening of the front face was carried out by CMP ( drawing 1 1 (a)). Furthermore, on 
it, after forming the polycrystalline silicon film 3 (70nm of thickness), the WSi film 4 (1 50nm of 
thickness), and silicon oxide 5 (200nm of thickness) with a CVD method, respectively, patterning 
was carried out by dry etching and the bit line 15 was formed ( drawing 1 1 (b)). 
[0088] When the cross-section structure of the semiconductor device produced as mentioned 
above was observed with the scanning electron microscope, it was checked that the component 
of a good configuration without generating of a void or generating of the slit of a gate electrode 
side face is formed. 

[0089] (Example 4) This example shows an example of the manufacture approach of the 
semiconductor device equipped with the capacitative element which makes ferroelectric film 114 
like drawing 12 a capacity insulator layer. This example is explained with reference to drawing 1 3 
-15. 

[0090] The MOS transistor was first formed on the silicon substrate 101 like drawing 13 (a). The 
silicon oxide 102 which turns into gate oxide on silicon substrate 101 front face by thermal 
oxidation was formed about lOnm of thickness. Subsequently, on it, contest 103 phosphorus 
dope polysilicon and WSi 104 were formed as lOOnm of thickness with the CVD method, 
respectively. Patterning of silicon oxide 102, contest 103 phosphorus dope polysilicon, and 
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WSi104 was carried out continuously, and the gate electrode was formed. Gate length could be 
0,3 micrometers. Next, the impurity diffused layer 105 was formed by the ion implantation. 
MOSFET was completed all over the field separated with the isolation oxide film 107 as 
mentioned above ( draw in g 13 (a)). 

[0091] Next, the contact plug vyas formed as shown in drayyln^^ 13 (b). After forming the silicon 
oxide (BPSG) 108 which contained boron as an interlayer insulation film first with a CVD method, 
flattening was carried out by the CMP method. Subsequently, after carrying out opening of the 
contact hole by etching, the Ti film 109 was formed as a barrier metal, and the tungsten film 110 
was further formed on it. This formed the tungsten plug. 

[0092] Next, the layer which constitutes ferroelectric capacity as shown in drawin g 13 (c) was 
formed. The spatter of Ti film and the TIN film was carried out continuously first, on it, lOOnm Ft 
film was formed and the capacity lower electrode layer 113 was formed. Next, the PZT film 114 
(lOOnm of thickness) was formed with the CVD method. NOZ.was used as an oxidizer, using bis- 
dipivaloyl meta-NATO lead and titanium iso polo POKISHIDO and zirconium butoxide as material 
gas. Substrate temperature at the time of membrane formation was made into 400 degrees C, 
and total pressure of the gas in the vacuum housing at the time of membrane formation was set 
to 5x10-3Torr. Ir02 and Ir were continuously formed by the sputtering method, and the capacity 
up electrode layer 1 15 was formed. 

[0093] Next, as shown in drawing 14 (a), the photoresist 116 was formed on the capacity up 
electrode layer 115. 

[0094] Subsequently, dry etching of the capacity lower electrode layer 113. the PZT film 114. 
and the capacity up electrode layer 115 was carried out by having used this photoresist 1 16 as 
the mask, and it considered as the predetermined configuration ( drawing 14 (b)). At this time, 
the etch residue 1 1 7 which consists of a resultant of a photoresist ingredient, a ferroelectric film 
ingredient, and an etching gas and a ferroelectric film ingredient etc. adheres to the side 
attachment wall of dielectric capacity. 

[0095] This etch residue 1 1 7 was washed using the mixed liquor (pH=3) of a hydrochloric acid 
and water as a penetrant remover. Washing was performed by dip coating and ultrasonic 
impression was used together. Temperature of a penetrant remover was made into 25 degrees C. 

[0096] In order to remove an etch residue 1 1 7 thoroughly, it is necessary to perform washing by 
the above-mentioned penetrant remover to some extent long time. It is because a component 
property not only deteriorates, but the problem of cross contamination etc. will occur if an etch 
residue 117 remains. However, when washing time amount is lengthened, the ferroelectric film 
114 dissolves or there is a problem of a front face deteriorating. So, in this example, washing 
time amount was optimized using the dummy substrate. The procedure of optimization was 
performed like examples 1-3. Consequently, it decided on washing time amount as 10 minutes. 
By performing this washing, the etch residue 1 1 7 shown in drawing 14 (b) was removed ( drawing 
15 (a)). 

[0097] It continued, the photoresist 1 16 was exfoliated using resist exfoliation liquid, and PZT 
capacity was completed ( drawing 15 (b)). 

[0098] About the semiconductor device produced as mentioned above, extent of film decrease of 
the clearance effectiveness of an etch residue 1 1 7 and the ferroelectric film was evaluated. The 
cross-section observation by the scanning electron microscope performed assessment. 
Consequently, the etch residue is removed nearly thoroughly and having not generated film 
decrease of the ferroelectric film was checked. 
[0099] 

[Effect of the Invention] Since the wet processing time is determined the optimal by the 
thickness measurement using a dummy wafer according to this invention as explained above, 
deposits, such as dry etching residue, are thoroughly removable substantially, preventing 
deterioration of film decrease of the film used as a substrate and a front face. Especially, it 
becomes possible like a detailed contact hole pars basilaris ossis occipitalis and a detailed 
contact hole side face to estimate the optimal washing time amount to be accuracy by 
measuring change of the amount of film decreases of the test pattern section also to the etch 
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residue optically deposited on the difficult part of thickness measurement. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the dummy substrate used for the substrate washing 
approach of this invention. 

[Drawing 2] It is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 3] It is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 4] It is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[ Drawing 5] It is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawin g 6] It is drawing for explaining the decision approach of the wet processing time. 
[Drawing 7] It is drawing for explaining the decision approach of the wet processing time. 
[Drawing 8] It is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 9] It is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[ Dr awing 10] It is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[ D rawing 1 1] It is the process sectional view showing the manufacture approach of the 
semiconductor device of this invention. 

[Drawing 12] It is the sectional view showing the semiconductor device equipped with the 
capacitative element obtained by the manufacture approach of the semiconductor device of this 
invention. 



semiconductor device of this invention. 



semiconductor device of this invention. 



semiconductor device of this invention. 



conventional semiconductor device. 



conventional semiconductor device. 
[Drawing 18] It is the process sectio 
conventional semiconductor device. 



conventional semiconductor device. 



conventional semiconductor device. 
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conventional semiconductor device. 

[Drawing 22] It is the process sectional view showing the manufacture approach of the 
conventional semiconductor device. 

[Drawing 23] It is the process sectional view showing the manufacture approach of the 

conventional semiconductor device. 

[Drawing 24 ] It is the process sectional view showing the manufacture approach of the 
conventional semiconductor device. 

[Drawing 25] It is the process sectional view showing the manufacture approach of the 
conventional semiconductor device. 

[D rawing 26] It is the process sectional view showing the manufacture approach of the 
conventional semiconductor device. 

[Drawin^^ It is the process sectional view showing the manufacture approach of the 
conventional semiconductor device. 

[Drawing 28] It is the sectional view showing an example of the semiconductor device obtained 
by the manufacture approach of the semiconductor device of this invention. 
[Description of Notations] 

1 Silicon Substrate 

2 Silicon Oxide 

3 WSi Film 

4 Polycrystalline Silicon Film 

5 Silicon Oxide 

6 It is Well P Molds. 

7 Etch Residue 

8 Sidewall 

10 Gate Electrode (Word Line) 

1 1 Impurity Diffused Layer 

15 Bit Line 

1 6 Field Insulator Layer 

1 7 Non Dope Silicon Oxide Film 
ISBPSGFilm 

19 BSC 

20 BPSG Film 

23 Photoresist 

24 Etch Residue 

25 Photoresist 

50 Silicon Wafer 

51 Component Formation Field 

52 Scribe Line 

101 Silicon Substrate 

102 Silicon Oxide 

103 Contest Phosphorus Dope Polysilicon 

104 WSi 

105 Impurity Diffused Layer 

107 Isolation Oxide Film 

108 Silicon Oxide (BPSG) 

109 Ti Film 

1 1 0 Tungsten Film 

1 1 3 Capacity Lower Electrode Layer 

114 PZT Film 

1 1 5 Capacity Up Electrode Layer 

116 Photoresist 

1 1 7 Etch Residue 
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[Translation done.] 
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